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1 Executive Summary 
This report provides an overview of Share.TEC, a three-year project co-funded by the EC that 
supports access to, exchange and re-use of digital resources and practitioner experiences 
within Teacher Education at European level. 
The document comprises a number of sections that can either be read consecutively, to gain 
the full picture of the project and its outcomes, or in combinations so as to grasp particular 
aspects, how these were approached and what results were achieved. 
Section 2 describes the project‟s overall objectives in terms of both its technological 
ambitions and its wider mission as part of the overall educational landscape. 
Section 3 gives brief profiles of the partners who made up the Share.TEC consortium. 
In Section 4 the results and achievements of the project are reported. This includes a 
description of the portal and its features; the system architecture, tools and services; the 
models underpinning the Share.TEC system; and the approach taken to its multilingual 
dimension. 
Section 5 addresses the question of Share.TEC‟s target users and their needs. It describes the 
strategies and means employed for incorporating the user perspective, and for ensuring that 
the project direction was in line with users‟ concerns so that the resulting portal responds 
suitably to the actual requirements of the people it‟s designed for. 
Section 6 examines the critical aspect of underlying content. In keeping with the Share.TEC 
mission, the focus is largely on aggregated metadata records that describe digital resources for 
TE and which are expressed in terms defined by the project for TE purposes. 
Section 7 reports the activities undertaken in the project and thus narrates the processes that 
unfolded through the project lifetime as the consortium pursued its objectives and generated 
its outcomes. 
Section 8 describes the effort to establish the Share.TEC portal within its natural ecosystem. It 
looks at the global strategy for maximising impact both at regional/national level and 
internationally, and analyses the conditions and prospects for continuity and growth. 
Readers interested in the technical/technological dimension of Share.TEC (the system, portal, 
models, metadata, etc.) are likely to find Sections 4, 5 and 6 to be the ones closest to their 
concerns. Conversely, those whose interests lie elsewhere could simply consult Section 4.1 to 
get an idea of the portal from the user‟s viewpoint and go to Sections 2, 3, 7 and 8 for a vision 
of the project and how Share.TEC is positioned in the panorama of digital resources and 
Teacher Education. 
2 Project Objectives 
Share.TEC has undertaken to build an advanced user-focused system that aggregates metadata 
describing TE-related digital resources located Europe-wide. The system aims to offer 
personalized, culturally-sensitive brokerage for the retrieval of relevant digital content and to 
help nurture a more Europe-wide perspective among those working in and with the TE 
community. 
The specific Share.TEC objectives that have been pursued during the project are: 
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Provision of an effective brokerage system for TE 
Share.TEC is designed to give individual users the means to locate the resources best fitting 
their needs. The matching of digital resources to actual user needs is pursued by (a) giving 
practitioners a clear pedagogical picture of content items through descriptive and experiential 
annotation; (b) offering personalisation and adaptivity features that capture the suitability of a 
resource to a given set of requirements; (c) taking into account differences in national and 
cultural education systems. In practical terms, the Share.TEC system provides advanced 
brokerage services so that users: 
● can use familiar terms to search for resources; 
● are presented with personalised options for performing their queries; 
● view results ordered according to personalised ranking. 
Thanks to these services, users have personalised access to a wide range of digital contents for 
Teacher Education (TE) available through the Share.TEC portal. Founded on a critical mass 
of relevant resources from the consortium partners, Share.TEC also interlinks with other 
repositories in the field and with resources generated by practitioners, thus enhancing scope 
and depth, and opening the system to long-term evolution. 
Semantic, linguistic/cultural and technical interoperability 
The portal brokerage services, and Share.TEC system as a whole, are based on a semantic 
core called the Teacher Education Ontology (TEO). This is a formal, collaboratively 
developed knowledge representation that integrates and extends existing knowledge 
taxonomies in order to describe the specifics of the TE field. It captures and relates relevant 
concepts, mapping them across European cultural and language boundaries. Accordingly, 
TEO‟s integration in the system provides a basis for describing, exchanging and reusing 
digital resources in TE. 
Fostering reusability 
To foster digital content reuse, Share.TEC users can report and rate their actual experience 
with a specific digital resource by adding experiential annotations (free text) and rankings. 
This information helps users to understand retrieved resources better and to reuse them in 
various contexts. Further support comes from the system‟s recommender function, which 
points users to potentially interesting resources, such as those retrieved, previewed and reused 
by other practitioners with similar characteristics, including those operating in different 
European contexts. 
Provision of an effective means for describing heterogeneous TE resources while maintaining 
compliance with international standards and specifications. 
The Share.TEC portal provides access to a wide range of TE-related resources by aggregating 
descriptions (metadata records) from various sources. To help this process, two special 
support tools are available. The Resource Integration Companion Kit, or RICK, is a user-
friendly tool that supports and guides individual users who want to tag and describe their 
resources so they can share their knowledge and digital contents with other practitioners. 
RICK also allows enrichment of existing metadata records with the addition of TE-specific 
information that may otherwise be missing, for instance from batches of records harvested 
from external repositories. 
The Metadata Migration Facility, or MMF, helps institutional users willing to add their 
collection of already tagged resources to the Share.TEC system. The MMF supports the 
accommodation of existing metadata records into the Share.TEC format. 
Both the RICK and MMF tools are based on the Common Metadata Model (CMM), which 
extends existing widely adopted metadata specifications such as LOM. 
Overcome resistance to solutions “Not Invented Here” 
Share.TEC aims to give teacher educators the chance to learn about praxis that would 
otherwise remain largely hidden to them and their communities. Having access to resources, 
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approaches and practitioners from outside the immediate location can help to enhance both 
individual practice and also to foster a stronger European identity in the field. Share.TEC 
seeks to support this process by involving both individual practitioners and communities of 
teacher educators/trainers. The strategy is to bring on board existing TE professional 
associations at national and European level, and also to support user groups emerging within 
the portal. These actors are important for propagating educational innovation based on digital 
resource sharing. Engagement is sought not only through portal use but also via focused user 
involvement activities like workshops, training sessions and online activities. 
3 Consortium 
Share.TEC brings together leading European institutions in the field of Teacher Education 
(TE), with backgrounds in the fields of humanities, social sciences and computer sciences. 
The project consortium consists of eight partners from six countries, aggregating substantial 
collections of resources for TE. 
 
Istituto Tecnologie Didattiche, Consiglio Nazionale delle Ricerche, Genoa, Italy 
(ITD-CNR
2
). 
Part of Italy‟s National Research Council, ITD deals with technology for innovation in 
teaching and learning processes within many fields, including TE. 
>> Management (project coordinator), ontology and social filtering services 
(recommending). 
 
Trinity College Dublin, Dublin, Ireland 
(TCD
3
). 
Rated by the EU as Ireland‟s leading research institute, Trinity College produces over 
1900 publications annually. Trinity has also a strong track record in the use of its 
intellectual property. 
>> Multicultural metadata model, metadata analyser & user guide, repository population. 
 
Università Cá Foscari di Venezia, Venice, Italy 
(CIRDFA
4
). 
The Interfaculty Centre of Educational Research and Advanced Training at University Cà 
Foscari supports scientific collaboration in teaching methodologies and teachers‟ 
vocational training. 
>> Evaluation, adaptation features (metrics for resource-user matching) & user scenarios. 
 
Stockholm University, Stockholm, Sweden 
(SU
5
)  
The Learning Resource Centre (LRC) at Stockholm University provides a variety of 
learning and research support services including access to various educational e-content 
repositories. 
>> Awareness, dissemination and sustainability. 
 
 
 
 
                                                 
2
 http://www.itd.cnr.it 
3
 http://www.tcd.ie/ 
4
 http://www.unive.it/ 
5
 http://www.su.se/ 
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CLUEB, Bologna, Italy 
(CLUEB
6
) 
CLUEB is a cooperative publisher associated to University of Bologna with a catalogue of 
2,400 volumes, mostly monographs by university scholars.  
>>Sustainability 
 
Open Universiteit, Heerlen, The Netherlands 
(OUNL
7
). 
OUNL is a leading academic institution whose Centre for Learning Sciences and 
Technologies (CELSTEC
8
) brings expertise in the fields of Learning Sciences and 
Technology Enhanced Learning. CELSTEC aims to improve learning and knowledge 
handling at work, at school, at home and on the move by combining state-of-the-art 
knowledge in the Learning Sciences with the innovative powers of ICT. 
>> Common Metadata Model, system specifications, activation of end-user community 
networks 
 
Universidad de Valladolid, Valladolid, Spain 
(UVa
9
) 
The GSIC/EMIC is an interdisciplinary research group at the Universidad de Valladolid. 
The main research areas are e-learning, applications and technologies, practitioner support 
and CSCL. 
>> Usability, system expansion facilities (RICK), query and brokerage services, use cases. 
 
Sofiyski Universitet, Sofia, Bulgaria 
(NIS-SU
10
) 
The Centre of Information Society Technologies (CIST) at Sofia University is an 
interdisciplinary research and training institution dealing with the development and 
widespread use of ICT. 
>> System development & testing (prototype, pilot & release), services and user interface. 
4 Project Results/Achievements 
The main result of the project is the design and implementation of the Share.TEC portal. In 
the following sections, the key innovative solutions adopted in Share.TEC are presented, 
including: portal functionalities and user interface, multilinguality approach, semantic layer 
(ontology and application profile), portal architecture and the user-oriented expansion tool 
RICK (Resource Integration Companion Kit). 
4.1 Portal functionalities and user interface 
To make Share.TEC easier to navigate and use, the portal presents three main areas to explore 
and work in, namely TAKE, USE and GIVE (see Figure 1). These three concepts were 
adopted as central themes in the dissemination materials from the early stages of the project. 
Their integration as thematic gateways in the portal has received a favourable response in 
dissemination activities and has been viewed positively by target users in evaluation activities 
(see Deliverable 7.10). The three areas can be summarised as follows: 
                                                 
6
 http://www.clueb.eu 
7
 http://www.ou.nl 
8
 http://www.celstec.org/ 
9
 http://www.uva.es/ 
10
 http://www.uni-sofia.bg 
Ref. D1.11 Final report 
5 
 Take is for locating resources. It includes simple and advanced search options, as well 
as different options for browsing resources; 
 Use has control panel type functions that give users an up-to-date view of recent 
activity on the platform and allow them to check and access their own artefacts and 
activity; 
 Give allows (registered) users to contribute to the community by uploading and 
describing their own resources, adding annotations and ratings. 
 
Figure 1: Share.TEC portal home page 
Casual visitors have access to a limited range of basic functionalities. By contrast, 
registered/logged-in users can take full advantage of portal features, including personalisation 
and adaptivity (described in Section 4.5), and the possibility to enrich the portal and its 
community by adding their contribution. Being logged in or not can strongly affect the user‟s 
experience, so it‟s important to make their status clear to them. Accordingly, when they log 
in, the platform logo changes to MyShare.TEC, indicating that they have full rights accorded 
to registered/logged users and can expect personalisation and adaptivity during interaction. 
All pages of the portal present the following functions: 
 Take-Use-Give buttons – gateways for accessing the respective areas of the site 
 Sign in/out box – including access to user registration page and password request 
 About – background information on the portal and the project 
 Contact – contact details 
 Help – indexed and contextual help information. 
The Take, Give and Use areas have been designed and developed to specifically address the 
TE field; their characteristics are outlined in the following subsections. 
4.1.1 Take 
The TAKE area of the site is where users can search or browse to find TE resources of 
interest. Simple and advanced search are available as separate options. Simple search is 
designed to provide Google-like immediacy and ease-of-use; as text is entered in the search 
box indexed suggestions are provided automatically. 
Advanced search can be performed by entering either free text or by selecting the values 
available for a range of metadata fields. Free text search is available for resource title, 
description, author and keyword, i.e. the metadata fields allowing open values. Rules for word 
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strings can be applied by entering the text in the available boxes: with all of the words; with 
the exact phrase; with at least one of the words; without the words. 
Query results 
The records in the query result list provide basic information, i.e. title, thumbnail preview 
image, abbreviated description, links to the resource and to the full description (see Figure 2). 
Results are automatically ordered by relevancy and can subsequently be sorted by language, 
format or date. Relevancy is determined by proximity to the query data and, for 
MyShare.TEC users, is weighted by the system‟s adaptivity function (described in Section 
4.5). Results can be filtered by collection, language, format, educational institution, resource 
type, cost (yes/no). 
 
Figure 2: Search results page 
To narrow searches, predefined values can be selected from the following metadata fields 
available in the advanced search form: 
 resource language 
 employment mode 
 digital content type 
 non-pedagogically structured (type) 
 educational institution 
 generic skills 
 teacher practice context 
 knowledge area 
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Resource descriptions 
Essentially, Share.TEC is a system that collects descriptions of digital resources related to 
Teacher Education (TE). Each of these descriptions, or records, contains a set of information 
about a particular digital resource, including a link to the digital resource on the web. The 
fields comprising this information set, and the predefined values associated to them, are 
drawn from the Share.TEC metadata profile, which is described in Section 4.3.2. 
Values in some of the fields can be viewed in more than one language, typically English plus 
at least one language among Bulgarian, Dutch, Italian, Spanish, and Swedish (for more details 
on Share.TEC metadata see Section 6.1). Community statistics are also displayed for each 
resource description, i.e. most recent view, total views, views today, total bookmarks, total 
number of comments. 
Together with search results, the portal provides recommendations about resources that are 
similar to the record viewed (YOU MAY ALSO LIKE TO SEE) and about other descriptions 
that have been viewed by users who browsed that particular item (USERS WHO BROWSED 
THIS ITEM ALSO BROWSED). For more details about the recommender system, see Section 
4.5.3. 
Resource descriptions can be browsed by collection (the repository / institutional provider) or 
according to the following metadata categories: Educational Institution, Teacher Practice 
Context, Knowledge Area, and Generic Skills. 
4.1.2 Use 
The functions in the USE area are designed to give users an up-to-date view of recent activity 
on the platform and allow them to check and access their own artefacts and activity. The main 
page displays general platform statistics about the overall number of: resources listed on the 
platform; repositories in which those resources reside; members of the community; interest 
groups that have been formed on the platform. There are five tabs listing the resource 
descriptions: 
 most recently rated by users 
 most recently published on the portal 
 most frequently read by users 
 most recently commented on by users 
 most recently viewed by the individual user (logged in) 
MyShare.TEC users can also access the following personalised information: 
 Recommended for you – personalised list of resource descriptions automatically 
generated in response  the user profile and history.  
 My Artifacts – link to the user‟s bookmarks, comments and ratings  
 Community – link to the groups area 
 Search history – most recent searches the user has performed 
4.1.3 Give 
In the GIVE area MyShare.TEC users can contribute to the community by uploading and 
describing their own resources, and by adding annotations and ratings to any resource 
description in the portal. The following functions are available: 
Annotate/Rate 
Personal comments (Subject + Comment text) can be attached to a selected resource 
description. Replies can be made to posted comments, thus facilitating asynchronous dialogue 
among users. The user‟s name and link to their profile is displayed with the comment. Ratings 
can also be added (1-5 stars). Both functions have CAPTCHA protection tests for security. 
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Upload 
Users can add their own TE resources to the portal and describe them using the Share.TEC 
metadata profile (see Section 4.3.2). The mandatory fields in the description are title, 
description, resource language, keywords, lifecycle, cost and copyright. Users can upload 
files up to 64 MB; the allowed extensions are jpg, jpeg, gif, png, txt, doc, xls, pdf, ppt, pps, 
odt, ods, odp, zip, rar. The tool for adding this metadata, portal RICK, is described in Section 
4.6.2. 
Metadata 
This function provides a control panel for users to view and edit the resource contributions 
(files and descriptions) they have added to the portal. 
MyShare.TEC 
This combines all the functionalities and support that the portal makes available to registered 
users: 
 creating and editing user account and personal profile; 
 system support (ranking of search results and automatically generated 
recommendations) tuned to preferences expressed in the user profile and derived from 
the user history (see Section 4.5); 
 personalising the user interface (display/hide elements); 
 control-panel view of user‟s recent activity (latest searches, descriptions viewed, 
groups joined etc.);  
 bookmarking favourite resource descriptions; 
 access to all the functions aggregated in the Give area of the portal; 
 links to social networking services (Facebook, Delicious etc.); 
 communication with the user community via interest groups (see below) and user 
comments on individual resource descriptions. 
Interest groups 
The groups area provides the following functions: 
 forming new groups and setting membership conditions (open, on request, 
administrator-generated, closed); 
 joining an existing group (depending on the membership conditions set by the group 
owner); 
 posting a message to other group members; 
 searching for a group; 
 viewing own groups and new groups; 
 seeing who‟s online (members and number of guests); 
 suggested groups (users who joined this group also joined…); 
 automatic alert via RSS of new groups and messages (where activated). 
Figure 3 shows a message exchange within a user group. 
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Figure 3: A Share.TEC community group 
All portal functionalities and user interface elements presented thus far can also adapt to the 
user‟s preferred working language. 
4.2 Multilinguality 
Multilinguality of a software system is a characteristic indicating the system‟s capacity to 
provide its services in more than one human language. Additionally, the system may accept 
user queries and other requests in various languages. One of the impacts of globalization is 
the increased need to develop and maintain multilingual systems. As a result, multilinguality 
is not considered state of the art, but a vital functionality of any interactive system. 
Not every aspect of a system needs to be multilingual. For example, internal administration 
tools that do not address final users are usually not required to support multiple languages. 
The Share.TEC system and portal have been designed to be multilingual from the very 
beginning. The Share.TEC components that support multiple languages are the metadata, the 
user interface, the help documentation and the user guides. The actual TE digital resources, 
however, are not multilingual as this objective is beyond the scope of the project and 
Share.TEC does not possess the resources, but only their descriptions. 
Share.TEC provides multilingual support in both directions of human-computer interaction: 
 the software can present information to the user in their preferred language; 
 the user can use their native language to formulate requests and queries sent to the 
system. 
Ref. D1.11 Final report 
10 
4.2.1 Data Multilinguality 
To support multilinguality, a system should support internal representation of various data in 
a multilingual way. The data in Share.TEC can be clustered into 4 levels (see Figure 4). Each 
level supports multilinguality in a consistent and transparent manner. 
 
Figure 4: The four levels of data in Share.TEC 
The ontology as a data layer refers to both the common layer and the multicultural extension 
of TEO as described in Section 4.3.1. In the common layer, concept names are expressed in 
English merely as expediency so as to facilitate readability. The ontology in Share.TEC is 
multilingual by design. A concept is represented by a node containing its expression in 
various languages. The translation of TEO nodes was completed offline in an early stage of 
the project. 
By way of example, Figure 5 shows the logical structure of Medicine, a node which is part of 
the Knowledge Area concept in TEO. In the figure the node represents a language-neutral 
concept, it contains its lexical representation in three different languages and is connected 
with other nodes through parent-child relations. This exemplifies the simplest level of cultural 
extension, a one-to-one correspondence between a common-layer term and an equivalent term 
expressed in a partner language, i.e. translation. This structure is sufficient to support 
conceptualization, hierarchies, multilinguality and ontology stability. 
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Figure 5: Multilingual representation of the TEO node for the Medicine concept  
The metadata application profile defines what technical and pedagogical attributes are 
associated to each digital document (see Section 4.3.2). These attributes are extracted from 
the ontology together with their translations. In this way, the Common Metadata Model 
(CMM), which contains these metadata elements, is available in all supported languages. The 
collection of these language-specific CMMs is the Multicultural Metadata Model. Translation 
of the metadata elements and vocabulary was done offline. Additional translations will be 
needed only if new languages are supported or new elements are defined. 
The actual metadata records describing digital resources are generally expressed in a single 
language (most likely the official or native language of the resource or metadata creator). 
When the Share.TEC portal harvests this metadata, the elements are mapped onto a special 
repository-friendly representation of TEO. This allows the system to bind resource 
descriptions to the correct nodes of the ontology, irrespective of the incoming language. 
Incoming metadata express concepts in a given human language. When such metadata are 
processed, they are replaced by references to the related conceptual nodes. This makes the 
internal representation of metadata language-independent and links various terms 
corresponding to the same concept. 
Figure 6 illustrates metadata translation to a language-independent concept. Consider a 
metadata record related to Medicine and harvested from an Irish repository. When Share.TEC 
processes this metadata, it is bound to the concept node Medicine.  
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Figure 6: Native languages and language-neutral conceptualization 
Correspondence is bi-directional in the sense that the metadata are also shown to the user in 
the preferred language. For example, when viewed by Italian or Bulgarian users, the Irish 
metadata containing the word Medicine are displayed as Medicina or Медицина. 
Both incoming and outgoing translations are performed in real time by the repository-based 
instance of TEO. 
4.2.2 Portal Multilinguality 
The aspect of multilinguality most visible to the Share.TEC user is the portal, which embodies 
the identity of the system. Accordingly it is very important to provide smooth and easy to use 
multilingual features. Portal multilinguality encompasses four aspects: the metadata of digital 
resources as displayed by the portal, the metadata used as search criteria, the portal interface 
and the portal‟s online help. 
As illustrated above, metadata representation is language independent and translation is 
performed in real-time. For visualisation the metadata are automatically translated into a 
language selected by the user, as shown below in Figure 7. 
 
Figure 7: Translation of Italian metadata (right) into English (left) 
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The user can set the portal interface as desired. The bottom right corner of each page features 
a flag corresponding to the current language selection. When this flag is clicked, it expands 
into a list of all supported interface languages and the user can select any of them. Figure 8 
shows two language-specific versions of the front help page. 
 
 
Figure 8: The Bulgarian (left) and the Spanish (right) translations of the front help page 
When users query the Share.TEC repository, they either use free-text search or select from the 
search criteria related to the metadata elements. In the latter case the criteria are also 
automatically mapped to the corresponding language-independent nodes in the repository‟s 
TEO. This provides the possibility to search in one language and to find relevant resources 
described in another language. Such a scenario is shown in Figure 9. 
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Figure 9: Searching in one language, getting results in another language 
TEO‟s role in the portal is for on-the-fly translation of metadata. It is not used for translation 
of page descriptions, button captions, form labels or online help, which is handled elsewhere. 
A special portal function allows users with sufficient privileges to work on their respective 
language version of the graphic interface. They can examine the level of translation, i.e. how 
many texts are translated, and provide some or all missing translations.  
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4.2.3 Project Web Site Multilinguality 
The project web site
11 
is another online element that shapes the identity of the Share.TEC 
project. The site is multilingual by design and supports all partners languages (see Figure 10). 
 
Figure 10: Multilinguality in the Share.TEC project web Site 
4.2.4 Adding more languages 
The Share.TEC system has been implemented in such a way as to facilitate integration of 
additional languages. The main attributes supporting expansion of the language set are: 
 translation of portal interface elements (messages, form labels, button captions and 
help descriptions) independent of metadata and ontology translation; 
 support for a new language will neither change the internal connection within 
ontology nodes, nor will it affect existing connections between the ontology and the 
metadata; 
 addition of a new language simply enriches the content of TEO nodes and 
CMM/MMM mappings. 
4.3 Semantic layer: the ontology and the application profile 
The Share.TEC system is endowed with a semantic layer comprising two main components: 
the Teacher Education Ontology (TEO) and the Common Metadata Model (CMM). This layer 
is designed to include a multilingual and multicultural dimension, which, in the case of the 
CMM, is embodied in the Multicultural Metadata Model, or MMM. 
Both the ontology and the metadata model comprise an upper reference level and a set of 
specific derivations that take care of language/context aspects. Generating the network of 
relations between the common level and contextualised vocabularies is one of the measures 
that allow specific semantic, linguistic and contextual differences (institutional, national, etc.) 
to be captured and reflected in the Share.TEC system. 
Figure 11 represents, in conceptual terms, the components of the Share.TEC semantic layer 
and their multicultural extensions. 
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Figure 11: Multicultural extension of Share.TEC semantic layer 
In the following section an overall description of the TEO structure and content is presented; 
Section 4.3.2 is devoted to the description of the Common Metadata Model. 
4.3.1 TEO: An ontology for teacher education across Europe 
 
This section describes the Teacher Education Ontology (TEO), the semantic core of the 
Share.TEC system and portal. This ontology addresses the world of TE, with special attention 
to digital resources and practices across Europe. The mission that the ontology pursues is to 
identify and properly define a set of relevant concepts (and their relations) that characterize 
the TE domain in Europe. Specifically, it seeks to capture those aspects of the TE world that 
are relevant for sharing digital resources and practices among Share.TEC users, a community 
comprising teacher educators, teachers engaged in initial teaching education and continuous 
professional development, publishers and content developers. TEO therefore provides a non-
ambiguous and consistent set of vocabularies aimed at: 
Figure 12: TEO top level structure 
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 representing the pedagogical characteristics of digital content; 
 representing user profiles and competencies; 
 supporting multilingual and multicultural functionality; 
 supporting personalized interaction with adaptive user applications; 
 supporting the implementation of recommending functions. 
In pursuing these objectives, TEO is articulated into several separate but related branches that 
are self-consistent in nature (see Figure 12). The branches are dedicated to: 
 digital content (educational resources, communities, expertise, etc.) 
This branch of the ontology represents the characteristics of artefacts closely related to 
the concept of “learning object”. Conceptually, this branch is structured as a taxonomy 
that at its top level discriminates pedagogically structured resources (i.e. those 
purposely designed with educational aims and embedding a well-identified 
pedagogical structure, more or less explicit learning objectives, and a clear learning 
strategy) from non-pedagogically structured ones (i.e. auxiliary material that does not 
include a specific pedagogical structure or orientation but has a general-purpose or 
context-related function). The latter category includes material that was not originally 
developed with education in mind, yet can be usefully applied to the learning process 
as an informative resource. 
 actors and roles (people in the TE context and in the Share.TEC system) 
This branch captures the characteristics of Share.TEC users (individual and groups) 
that are useful for supporting system adaptivity and recommending functionality. 
 competencies (both at subject matter and at general levels [socio-affective, 
metacognitive, etc.]) 
This branch is composed of two independent yet related hierarchies, competency and 
generic skill. These constitute a framework for representing both the “competency” 
concept and the skill component in the TE context. 
 context (various contexts of action within the TE domain) 
This branch of the ontology represents the various contexts of action within the TE 
domain, including Share.TEC partner countries, EU languages, and in particular the 
teacher practice context, which is includes organizational peculiarities in the various 
national education systems that impact on TE practices. 
 knowledge domain 
This branch of the ontology represents the knowledge domain that the ontology 
addresses within TE. It provides a vocabulary for representing the topics that a given 
digital resource addresses, as well as the subject matter involved in any given 
competency. 
As already discussed in Section 4.2.1, the ontology is characterized by a multi-layered 
structure, with a common top level that can be instantiated at lower levels into concrete, 
language-specific, culturally-aware ontologies. These allow for the representation of TE 
elements contextualized in a particular national setting, and provide a mapping of culturally 
and linguistically diverse versions of that representation. 
A further level of cultural extension accounts for those cases in which two concepts belonging 
to different contexts cannot be directly mapped to each other: one-to-one translation is 
impossible. For instance, consider the meaning that “secondary school” is given in the various 
national education systems: aside from the term‟s translation in the national language, the 
concept denotes contexts and situations that can differ significantly across European states. In 
these cases the benefits of TEO‟s hierarchical organization comes to the fore: cultural 
discrepancies are represented as structural differences in the lower level, local sub-ontologies 
(see Figure 13). 
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Figure 13: Local ontologies as projections of the global multicultural ontology 
The hierarchal structure of TEO also contributes to searching and filtering capabilities by 
expanding functionality. Instead of searching for a specific low-level concept like Cardiology, 
the user can set a higher one, such as Medicine. The result will be that all data referring to any 
of the concrete concept instances under Medicine will match that criterion – from 
Anaesthesiology to Psychiatry. If the parent of Medicine (i.e. Health) is selected, then all 
medicines (dental studies, medical diagnostics, nursing, pharmacy, therapy, rehabilitations, 
etc.) are selected (see Section 4.2.1). 
In functional terms, TEO
12
 provides the semantic basis in the Share.TEC system for context-
aware description of digital content and profiling of users, and supports the implementation of 
personalised services and adaptive user applications (inferential search, ranking, 
recommending, etc.) 
4.3.2 The Common Metadata Model 
The metadata of learning resources is defined in what is formally called an application 
profile. Such a profile defines all the elements that are to be included in the application 
profile, whether on a mandatory or optional basis. In the specific instance of the Share.TEC 
project, a number of factors had to be taken into account in this respect: the diversity of  the 
resources and the varied origins from which their metadata were to be harvested; the adoption 
of the TEO, as described in the previous section; and issues of interoperability with existing 
initiatives. 
After making an inventory of existing metadata profiles among the partners in the Share.TEC 
project and of profiles used by other repositories used for TE, it was decided to represent the 
CMM (Common Metadata Model) as an application profile of the LOM. The main reason for 
this decision lay in efforts to support the reuse of metadata of existing learning resources. 
The LOM application profile consists of mandatory and recommended elements. All 
Share.TEC repositories conform to this application profile. Other metadata fields available in 
LOM can be implemented optionally. 
While combining the ontology with LOM, it was noticed that some of the metadata elements 
relevant for describing educational resources are not available in the LOM v1.0
13
. The LOM 
standard states that “A conforming LOM metadata instance may contain extended data 
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elements”. In addition, it states: “In order to maximize semantic interoperability, extended 
data elements should not replace data elements in the LOM structure. This means that an 
organization should not introduce new data elements of its own that replace LOM data 
elements.” Some of these ontology elements are already present in application profiles 
adopted in other  repositories. Therefore the LOM was extended with an additional 
dimension, metadata section 10 “te:PedagogicalMetadata”, which is aimed at collecting TE 
relevant pedagogical descriptors of resources; the elements in this section are all optional. 
This led to the Common Metadata Model (CMM), expressed as an application profile of 
LOM where metadata sections 1 to 6 are used in customary fashion, metadata section 9 is 
used to classify the contents for which multilingual thesauri are available, and metadata 
section 10 is reserved for TE specific descriptors derived from the TEO. Figure 14 compares 
the metadata coverage of LOM and CMM. 
 
Figure 14: LOM, CMM and DC comparison 
Share.TEC‟s semantic layer, comprising the CMM and TEO, constitutes the core of the 
system and provides the basis for the design and the implementation of the technological 
infrastructure. 
4.4 Portal infrastructure & architecture 
The Share.TEC system and portal are based on the set of scenarios and use cases specified 
within the project. These represent the main system requirements guiding the development of 
the overall system architecture and functionalities. The general architecture is depicted in 
Figure 15, including the main system components as well as the protocols used for their 
communications. The tools and services are described in detail in Sections 4.4.5, 4.4.6, 4.5 
and 4.6. 
In the following, the main components are presented, including the Share.TEC central 
repository, the central portal, the metadata harvester, and the system expansion tools (RICK 
and MMF). 
Ref. D1.11 Final report 
20 
4.4.1 The Share.TEC repository 
The main component in the Share.TEC system is the Share.TEC Repository, also named 
central repository or repository cache. This central repository stores metadata records 
describing resources from the TE domain. These metadata records are in the Common 
Metadata Model (CMM) format and are collected from various sources: partners‟ local 
metadata repositories and external repositories, or additional sources containing such 
metadata. The central repository also contains a representation of the Teacher Education 
Ontology (TEO). 
The Share.TEC system features an intermediate repository for storing metadata collected from 
both partners‟ and external repositories. Metadata are periodically harvested from these 
sources using the OAI-PMH Harvester and the special MMF (Metadata Migration Facility) 
program. The frequency of the harvesting process depends on various factors, such as the 
dynamics of the source repository. The MMF automatically translates foreign formats into 
CMM and writes the resulting metadata records into the intermediate repository; the system 
administrator transfers them into the central repository. The metadata records can also be 
enriched with pedagogical metadata (see section 4.3.2) using the RICK tool. 
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Figure 15: The Share.TEC system architecture 
4.4.2 The Share.TEC central portal 
The other main system component is the central portal. This is where Share.TEC users 
communicate with system components and draw on its services. The main set of services 
offered to the user regard the execution of searches of various types and complexity within 
the central repository. 
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The Share.TEC portal features automatic personalization of the interface to match the user‟s 
language, community role, and history. All queries can be performed in the project partner‟s 
native language (Bulgarian, Dutch, English, Italian, Spanish, Swedish); parameters for simple 
and advanced query filtering are available; multiple values can be attributed to each query 
parameter. Automatic ranking of search results in accordance with user profile characteristics 
(weighting) is also supported. 
The list of query results features previews of the retrieved resource descriptions. 
Comprehensive recommender hints are offered. Personalized profile-specific forms for adding 
feedback (rating and experiential annotation) are available. 
4.4.3 The Share.TEC harvester 
The third main system component is the harvester. The harvesting process includes: the 
harvester itself, a program for importing metadata records from a number of digital 
repositories into one central repository; the metadata validation services, which ensure that all 
the harvested metadata records have the right data format; and the OAI-PMH target, 
representing the address where a given digital repository provides external access to its 
metadata records through the OAI-PMH protocol. 
The Share.TEC system searches and retrieves all the identified sources of CMM metadata 
records using the OAI-PMH harvester, a special computer program that periodically connects 
to all registered sources of metadata, collects new instances of metadata using the OAI-PMH 
protocol, and imports them into the repository. The harvester is also responsible for the 
validation of the metadata through the validation service: this checks whether all such 
metadata records conform to the CMM format, and inserts only the successfully validated 
metadata records into the central repository. 
4.4.4 System expansion tools 
Other major components of the system are the registry of external repositories storing 
metadata records deemed relevant for Share.TEC, as well as the local repositories established 
at each project partner site. These served as the sources from which the central Share.TEC 
repository was initially populated with metadata. In some cases this process entailed a certain 
amount of translation and adaptation of existing metadata to fully support the CMM 
specification (see Section 4.3.2); for example, some partner repositories provided metadata in 
Dublin Core (DC) or LOM formats, which had to be converted to the CMM. A specific 
program called MMF (Metadata Migration Facility) serves this purpose. The MMF mainly 
translates from well-known metadata formats to CMM. Besides populating the central 
repository with metadata records from partners‟ repositories, the MMF takes all the metadata 
records from identified external repositories, converts them to CMM, and feeds them to the 
central repository through the harvester. 
In order to generate new CMM metadata records at partners‟ repositories, or to edit and enrich 
metadata that have already been harvested in the intermediate repository, a comprehensive 
support tool was developed. This is the Resource Integration Companion Kit (RICK), which 
is described in detail in Section 4.6. The RICK tool supports individual users in creating 
resource records according to the Share.TEC metadata model. It is based on both the OAI-
PMH protocol and SPI publishing to exchange data with the Share.TEC repository. 
4.4.5 Automatic metadata generation 
A compact, modular and highly configurable framework for extracting and exporting 
metadata has been developed to enable the generation of metadata for existing collections. 
This generates metadata based on the contents of the resources within a given collection, and 
the metadata only need to be cleaned up and checked manually before publishing in a 
repository to be harvested. The framework has been used to extract metadata from 
approximately 500 documents from the OUNL. These documents were exported to a Drupal 
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site that hosts an OAI-PMH target. The framework is available for creating and enriching 
metadata in other repositories. 
The MetaDater framework, written in Java, can handle files like Microsoft Office documents, 
Adobe pdf, plain text files, web pages, jpeg images and mp3 files. These resources may reside 
in various sources like the file system, remote shares, ftp sites, RSS feeds and web sites. 
Metadata can be exported into an internal ASCII format, LOM and Share.TEC‟s CMM. Other 
output formats are easy to implement. 
Apart from extracting metadata directly from the document, the MetaDater framework also 
tries to enrich the metadata by using web services like Yahoo Keyword Extraction and 
Google Translate to generate metadata not necessarily present in the original documents, e.g. 
GPS coordinates / zip codes of places mentioned in the documents. Due to its simple 
architecture and modular (plug-in based) design, it‟s easy to add new functionalities to the 
framework by writing a plug-in. Plug-ins can be used to wrap 3rd party Java libraries such as 
Apache POI, which is used for extracting metadata from Microsoft Office documents. 
Plug-ins can generate three types of output: 
 extracted metadata; 
 generated file for further processing and metadata accumulation (for instance the plain 
text of an Office document is processed and metadata is accumulated); 
 new files to be processed. This basically allows the implementation of a crawler, and 
specification of a simple directory name and wildcard as input. 
Plug-ins only respond to documents they understand, and can reject unsupported documents 
or document locations. This may involve a closer examination of the document. 
During the Share.TEC project, a workshop involving four consortium members was held on 
the design and configuration of the metadata framework. This event focused on getting the 
framework running on the members‟ computers, allowing them to do further experiments. 
The sources are published on SourceForge
14
. 
4.4.6 Metadata Analyser 
To support the creation of quality TE metadata records, CMM editing tools and guidelines 
were required but also mechanisms and tools allowing partners to grasp the quantity and 
quality of the metadata records available in the Share.TEC repository. 
Although the project plan made no provision for a specific monitoring tool, it became clear 
that this was a necessity and the TCD team undertook its design and development. 
The requirements of the Metadata Analyser were identified as: 
 need to be able to analyse metadata in all partners‟ CMM repositories currently 
available; 
 compatibility with the latest version of the CMM; 
 focus on quantitative statistical analysis of the given data in an individual repository as 
well as for all repositories. 
The developed metadata analyser uses the CMM and verifies compliance of the metadata 
records against the same. The system was developed as a stand-alone J2EE application. All 
metadata are provided in XML format; the system downloads all records in a batch fashion 
and analyses the files. 
The metadata elements verified by the analyser are: General (Title, Top 10 languages, 
Description & Keywords); Lifecycle (Top 10 Lifecycle roles, Contributor & top 10 lifecycle 
contributors & contributor details specified in the VCARD); Meta-metadata (top 10 Lifecycle 
roles, Contributor, top 10 Lifecycle contributors & Contributor details specified in the 
VCARD); Technical (Top 10 formats, records with specified format & location & records 
with http-accessible location); Rights (Records with specified cost, top 10 copyright 
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restrictions, records with copyright restrictions, top 10 languages of copyright restriction, 
records with copyright restrictions language); Classification (top 10 classification purposes, 
top 10 classification sources, top 10 classification entities). 
The development and implementation of the analyser encountered two main challenges: 
 data collection itself. The Share.TEC portal collects several thousands of metadata 
records into a single repository. An obvious approach would have been to use this 
unified repository as a basis for the analysis. Unfortunately, this approach is 
inadequate as it is not possible to reliably determine the source of the individual data 
records. A lesson learned for the analyser is that each source repository needs to be 
harvested individually. 
 The quantity of metadata records to be analysed. Each source repository makes local 
metadata records available as an OAI-PMH target. More specifically each target 
provides a web-based access point for downloading an XML containing all metadata 
records. The target is standardized but it still offers different options regarding how 
the data elements are organized and made available. Accessing and analysing such 
huge individual xml files requires a considerable amount of memory and processing 
time. A lesson learned is that OAI-PMH targets should structure all record data in 
logical sets with a limited size. This makes retrieval and analysis much easier, and 
consequently facilitates integration and reuse. A good example for this is the target 
offered by the Irish National digital library, which offers over 30 individual sets 
organized by different topics. 
One of the most valuable features of the Metadata Analyser is its capacity to provide 
suggestions on how to improve low-quality metadata records, e.g. “your title is too long or 
too short”, “resource language is missing”, etc. These suggestions are provided on the basis 
of a set of rules that express requirement for the ideal metadata record; these rules implement 
the heuristics defined in the CMM User Guide
15
.   
Note that some metadata analysis features are also included in desktop RICK, which can be 
used to provide maintenance information regarding a specific repository, whereas the 
Metadata Analyser is intended to offer a more global, system wide perspective.  
Metadata quality and the completeness of information provided by the Metadata Analyser are 
essential in helping the system administrator to meet target users‟ requirements adequately. A 
number of the system‟s adaptivity features depend on these data, whose accuracy is therefore 
fundamental for responding to individual users‟ needs. 
The main results of the metadata analyses run on Share.TEC‟s records are reported in Section 
6.1.  
4.5 The adaptivity, ranking and recommendation services 
The Share.TEC system uses machine learning techniques for the implementation of the 
following three features: 
 adaptivity of the user interface 
 adaptivity of the presentation of the search results (ranking) 
 recommendations of specific resources and social interactions. 
These are based both on explicit user preferences and on implicit user characteristics, 
heuristically obtained from user behaviour logs and other statistical data. 
The adaptive behaviour of the Share.TEC system is mainly (although not exclusively) aimed 
at identifying those digital resources that best suit the users‟ needs without asking them to 
enumerate the requirements in detail. Whenever possible, users are spared the trouble of 
                                                 
15
 http://www.share-tec.eu/pub/jsp/polopoly.jsp?d=10867 
Ref. D1.11 Final report 
25 
explicitly expressing these needs as query parameters; the values are inferred from the user 
model.  
4.5.1 User interface customization 
User interface customization is a kind of adaptivity which can be explicitly controlled by the 
user and stored in the user profile. The system offers several ways to select the interface 
language: manually, automatically depending on the user's profile, and automatically 
depending on the default browser language. 
Manual change of the interface language is temporary: this configuration setting is not saved 
when the user logs off the system. When the same user logs on again, the interface language 
is determined by the information stored in the user‟s personal profile. 
Automatic setting of the interface language according to the user‟s profile is persistent. A 
registered user can specify the preferred working language during registration, and can 
modify this choice by editing the personal profile settings; the system will automatically set 
the interface to use the selected language, regardless of the default browser language settings. 
When the user is not registered (anonymous user), or when the registered user has not 
specified a preferred language, the system uses the default browser language to configure the 
interface. 
Besides the language setting, future adaptability features will allow for the customization of 
text font, style, size, and background colour. Future enhancements of the system will also 
include further personalization of the user view based on explicit preferences. The system will 
offer options for displaying different sections of additional information on the user‟s front 
page, which may be of interest. For instance it will be possible to specify in the personal 
profile which elements are to appear in the sections “Recently added” and “Recently visited”. 
The user will be able to choose which sections to be displayed on the front page such as: latest 
news from Share.TEC, most recently added resources in a given area of interest, most 
recently annotated resources in an area of interest, new users sharing the same area of interest, 
notifications of new messages from other registered users, and the most recently visited of the 
user‟s own resources. 
4.5.2 Querying and filtering 
The advanced query function provides users with a form to specify parameter values for the 
CMM metadata elements. These are used by the query engine to select those metadata records 
exactly matching the required values. Parameters in the advanced query form can take initial 
values depending on the preferences stored in the user profile, the history of the user 
interaction, and the information associated to the group(s) the user belongs to. 
This adaptivity feature identifies what metadata elements are of interest to the user; these 
elements are shown in the query result list together with the name and address of the resource. 
For example, some users may prefer to know at a glance who the content provider is; others 
may prefer to know the authors‟ names. The result list can therefore be reordered according 
not only to the relevance of resources, but also to other descriptors, such as title, ratings, 
publication date, author‟s name, etc. 
When examining the details of a given resource record, users can ask the system to find 
similar resources (i.e. querying by example) that share the same value for a specific metadata 
element, such as the same author(s), or the same knowledge area, etc. 
4.5.3 Recommender system 
The Share.TEC recommender system provides a number of functions to help the user locate 
the most appropriate TE resource according to their user profile and history of activities
16
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Ranking provides personalized ranking of results. The choice of the ranking scheme is usually 
reserved to advanced users. A relevance indicator is attached to each returned result and 
shows how relevant this item is to the query. “Recommended” tags are attached to query 
results denoting that they are recommended by other users sharing similar interests. 
Recommendations appear in the Use page under the “Recommended for you” label. 
 
Figure 16: The Share.TEC recommender system 
The accuracy and completeness of metadata descriptions are the factors at the heart of most 
advanced portal services. It was thus essential to provide users with the opportunity to add 
their own materials and annotation of resources in the Share.TEC portal, while also ensuring 
compliance with the CMM. An ad hoc tool (RICK) has been designed and developed to 
achieve this goal. 
4.6 Resource Integration Companion Kit (RICK) 
As previously mentioned, the Share.TEC project developed its own metadata model (CMM) 
and an ontology (TEO) that provides the set of specific vocabularies for the annotation of TE 
resources. The model and ontology are oriented at describing learning resources from the 
educational and pedagogical viewpoints. However, metadata available in existing repositories 
cannot be expected to provide TE description of this kind. In addition, integrating descriptions 
of resources that lack any indexing calls for the generation of new CMM and TEO compliant 
metadata records. 
For these reasons, the Share.TEC project identified the need to support user-oriented 
interactive annotation of resources, either from scratch or by enriching existing annotations 
with TE-specific metadata following the CMM and the TEO. This is the objective of the 
Resource Integration Companion Kit (RICK). 
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There are two different versions of RICK, one devoted to expert annotators (Desktop RICK) 
and another devoted to final portal users, i.e. teachers educators (Portal RICK). Figure 17 
depicts where these tools are located within the system architecture. Both versions provide a 
multilingual interface (at the moment Bulgarian, Dutch, English, Italian, Spanish and 
Swedish) and a multicultural functionality that addresses the educational peculiarities of each 
national context supported. 
 
Figure 17: Role of Desktop and Portal RICK within the context of the Share.TEC system 
The following subsections deal in depth with these two different implementations of RICK. 
4.6.1 Desktop RICK 
The main objective of this system expansion tool is to enrich existing metadata records stored 
in the distributed repositories, adapting them for processing by the main Share.TEC system. 
As shown in Figure 18, this tool offers four main functionalities: 
 creating a new description of a resource scratch; 
 creating a template to use for generating multiple new resource descriptions; 
 editing and enriching an existing description stored locally or in an external 
repository; 
 enriching a batch of descriptions simultaneously, either locally or in an external 
repository. 
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Figure 18: Main functionalities of the Desktop RICK 
Figures 18 and 19 show some categories of the CMM. Each category is described in one tab 
(General, Lifecycle, Meta-Metadata, Technical, Rights, Classifications and Pedagogical), 
where its elements are represented as fields. 
The attributes preceded by an asterisk (*) are mandatory, i.e. to obtain a valid resource 
description this information must be known. RICK verifies the completeness of information 
in each tab, taking into account three possible situations: mandatory information missing; 
recommended fields missing; full description. The state of each form is shown in its tab title. 
In addition, a Help panel shows the description of each tab and its attributes. 
The “General” category (see Figure 19) groups the general information that describes the 
learning resource as a whole: the resource identifier, the name given to this learning object 
(title), the human language used in the digital content, a textual description of the content of 
this learning object, and finally a set of keywords describing the topic of this resource. 
The subsequent tabs collect information about the set of contributors that have taken part in 
the creation or evolution of the resource (Lifecycle); the historical evolution of the current 
metadata (Meta-Metadata); the format and the location of the resource (Technical); the 
intellectual property rights and conditions of use (Rights). 
Though the above information could be interesting, from the TE point of view the main 
interest lies in how a practitioner has worked with the resource (specific TE fields). The 
“Classifications” tab describes where this learning object falls within a particular 
classification based on TEO. There are three types of classification purposes: discipline, 
educational context and skill level. Figure 20 shows an example of the annotation of a 
resource regarding one specific discipline. 
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Figure 19: Desktop RICK User Interface - General description 
 
Figure 20: Desktop RICK User Interface - Description in terms of Discipline 
Finally, the Pedagogical tab contains metadata that are specific for teacher educator 
communities and that are not considered in the most specifications used to describe learning 
resources like DC, LOM, etc. The different fields comprising this tab are based on TEO, with 
restricted vocabularies as is the case for the Classifications tab. 
The pedagogical description of the digital resource takes into account the following fields: 
employment mode (modalities of use that the resource supports), interactivity type (prevalent 
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nature of the interaction that the resource activates), and the specific type of the resource, 
considering the level of pedagogical structuring, the level of formalization and the intended 
end-user role. There are two main groupings here: the pedagogically structured (resources for 
learners, pedagogically design patterns, lesson plans and learning design units) and the non-
pedagogically structured. When a type is selected, a further options are displayed for 
providing more specific description (pedagogical structure, didactic strategy and collaboration 
level). 
Once the indexing process is complete, users can click on the Finish button. Figure 21 shows 
an example where multiple resources have been enriched at the same time: some categories 
are complete, others are recommended to be enriched and the rest are incomplete. It is 
important to note that any descriptions lacking mandatory information will not be validated 
by the Share.TEC system and so will not be shown to the community from the portal. 
 
Figure 21: Desktop RICK User Interface - Final summary of the enriching process 
4.6.2 The Portal RICK 
As described in section 4.1.3, Share.TEC portal users can launch the portal version of RICK 
after selecting the GIVE option from the main menu and the UPLOAD option from the 
submenu. Portal RICK is not a standalone tool but rather an integrated part of the Share.TEC 
portal that is designed for teacher educators, Share.TEC‟s main users. Essentially, the tool 
allows end users to describe their own resources from their specific fields. The information 
for describing a resource using Portal RICK is basically the same as that for the desktop 
version. The main differences are that the fields are arranged in areas located on a single web 
page, and that no batch annotation feature is available.  
The areas have the same names as the elements (tabs) in the Desktop RICK: General, 
Lifecycle, Technical, Rights, Classification and Pedagogical. The Meta-Metadata element is 
not included in the Portal RICK. 
After specifying the title and language of the resource, the user can specify other initial 
information in the General area as per the Desktop RICK. The user can select from keywords 
to associate to the current resource; a maximum 10 keywords can be selected from the 
system‟s predefined keywords in the (see Figure 22). 
All mandatory information fields are marked with asterisk. 
The next area is called “Lifecycle” and as in the Desktop RICK it is made up of the set of 
contributors who have taken part in the creation or evolution of the resource. 
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Figure 22: The Portal RICK User Interface - General area 
Each contributor needs to have an assigned Role (author, publisher, editor, content provider, 
or unknown), Date and Names. VCARD format is not supported in the Portal RICK. 
The Technical area describes the technical characteristics of the resource. The user can 
directly select and upload the resource file from his/her computer or can enter the Resource 
Location if the resource is accessible online. In the Content Type field the user can specify the 
type of the content. 
The next area is called Rights (see Figure 23) and allows the user to indicate whether or not 
access to the resource involves any charge, and to specify if there is any intellectual property 
rights and conditions of use for this learning object. The fields are the same as in the Desktop 
RICK. If No is selected for the Copyright fields, the Creative Common Licences and 
Description fields are hidden. 
 
Figure 23: The Portal RICK User Interface - Rights area 
The Classification area allows the user to classify the resource using the system‟s predefined 
values. 
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Finally, the area called Pedagogical provides set of recommended options. After filling in all 
the required information, the user can save the data. If the system detects any inconsistency or 
missing mandatory information, it will mark the related fields in red. 
A user guide has been developed to support end users in the usage of both the desktop and 
portal versions of the RICK. The RICK user manual includes both the installation guide (for 
the desktop version) and user guidelines presented in tutorial-like fashion so as to familiarize 
users with RICK by means of examples. Potential end users have different levels of 
motivation and expertise, so to ensure that this support meets their actual needs a 
representative group of end users participated in development of this RICK user guide. 
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5 Target users and their needs 
A characterizing feature of Share.TEC is the diverse range of demands for the services on 
offer. The intended users of the portal are primarily teacher educators, teachers engaged in 
self-guided learning, student teachers, together with developers and publishers of digital 
resources for TE. Specifically, the system aims to fulfil teacher educators‟ needs to (a) access 
a large body of high-quality, media-rich content specifically for TE; (b) enhance their practice 
through access to transferable models of innovation; (c) develop their competencies through 
sharing of contents and best practices within a Teacher Education (TE) community; and (d) 
broaden professional/cultural horizons to the EU level. In addition, pre-service and in-service 
teachers engaged in self-guided learning can benefit from accessing this heterogeneous set of 
high-quality digital contents and sharing professional and learning experiences. 
Furthermore, the Share.TEC system can fit educational publisher‟s needs for direct access to a 
wider market for digital content specifically for TE, and to a distributed system capable of 
delivering commercial contents and services to potential customers. The Share.TEC system 
also provides a TE-specific arena across Europe for showcasing digital products and services, 
and for testing their market potential, thus meeting content developers‟ needs for 
opportunities to showcase their products. 
Hereafter we identify the user communities, describe their specific needs, and report the 
actions and solutions Share.TEC proposes to satisfy these requirements. 
5.1 Main target users 
TE in Europe is organised in systems and models of a heterogeneous nature, one of its salient 
features being diversity. There are differences determined by particular national and cultural 
contexts, but also differences with respect to teacher education for different categories of 
teachers in EU member states (Buchberger, 2000). 
The dominant culture of the teaching profession is, to a certain extent, bound by traditional 
local practice and does not rely very much on research to develop teaching methodologies and 
strategies. According to OECD studies, teacher training institutions are not efficient at 
integrating technology in teaching and learning environments. Many teacher trainers may thus 
lack the vision and personal experience of technology-enhanced teaching and learning. Using 
and producing digital resources and communicating on digital learning platforms is now in a 
required experience most countries. 
Share.TEC aspires to be a tool of change and innovation by creating a digital environment 
that cultivates new ways of gaining access to, retrieving and reusing resources. Given the 
diversity of the TE field, Share.TEC sought to identify and engage users at three levels: 
 Professional networks, national or international, through conference presentations or 
network activities, workshops etc.; 
 Organizational and curriculum level, for example an online course or part of a course; 
 Working group of teacher educators within workshops, discussion, focus groups or 
pilots, or within the social web. 
Share.TEC‟s efforts to support innovation in TE very much relies on the active involvement 
of users. The engagement of existing professional communities and other stakeholders across 
Europe is central to building a sustainable system capable of meeting changing TE needs 
beyond the project period. 
The idea of using digital resources in order to facilitate course planning and teaching varies 
among different groups of teachers. For teacher educators involved in distance education and 
e-learning it has become a common tool and there is great demand for usable resources in 
various media. On the Share.TEC portal the teacher educator can find some resources for 
purchase at low cost, along with a vast range of contents that are open resources. 
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The following problems have been identified in connection with teacher educators‟ use of 
OER (Olsson & Axdorph 2010): 
 uncertainty regarding copyright and rights of use between university teachers and 
universities; 
 some teachers may consider their income threatened; 
 little support from norms or from the university qualifying systems, as well as low 
university demand for OER publication, thus there is little official or formal support 
for OER publication; 
 lack of simple infrastructure and support services. 
The advantages for the teacher to contribute to OER publication can be summarized as 
follows: 
 few problems transferring OER to a publisher; 
 no qualifying system deterring publication; 
 no active opponents to publication; 
 available licenses to use for OER such as Creative Commons
17
 
 potentially very large target group of users. 
Further obstacles are posed by teacher educators who consider digital resources to be of lesser 
or doubtable quality and who still use print media as their primary or sole resources. Firm 
quality criteria are required for both digital and print resources, but there is no doubt that it is 
more difficult to ensure uniqueness and production status of digital content. 
Educational publishers, as target users of Share.TEC, and educational repositories, as 
potential stakeholders, have an opportunity for their content to be enhanced with experience-
based input from the Share.TEC user community (sharing, ranking, commenting, re-
purposing, etc.). This means placing trust in the user community and providing services for 
supporting the generation of learning loops, aspects which can involve something of a culture 
shift for some providers of educational resources. 
5.2 Use cases and scenarios 
To ensure that the Share.TEC system responds suitably to end-user requirements, 
development of detailed, comprehensive use cases was adopted as an appropriate approach to 
the definition of user-level services. These descriptions were important in the design of the 
system architecture, and also represented a communication point and nexus allowing end 
users (stakeholders) to provide feedback during the different phases of the project. 
Thus, use case development involved: 
 technical project staff responsible for system development; 
 Share.TEC partner members and their associated expert users; 
 non-technical members of end-user communities external to Share.TEC. 
The design of the use cases was based on partners‟ previous experience with a successful use 
case model. This model comprises structured narrative scenarios describing a sequence of 
user actions in general terms; starting from this, a number of use cases were derived, each 
describing a specific system function. In addition, use case diagrams expressed in standard 
Unified Modelling Language (UML) were provided as a means to clearly communicate ideas 
to users and experts alike. The use cases also concerned the user interface and definition of 
the main services provided by the system prototype. 
Detailed and comprehensive user scenarios and use cases were created and refined, as a 
formalised means for (a) representing, analysing and integrating end-user roles and 
requirements; (b) verifying that platform and services effectively address the identified 
requirements. Eight main user scenarios were produced: 1) Registration and authentication; 2) 
Looking for digital content; 3) Sharing experience about content reuse; 4) Searching for users; 
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5) Adding a digital content description to Share.TEC; 6) Viewing digital content; 7) 
Publishing commercial contents in the Share.TEC system; 8) Testing new digital contents in 
the Share.TEC system. Each scenario was completed with structured data, including a 
narrative description of tasks, and each task was developed into a use case. 
A validation process involving end-user representatives was carried out to verify that the use 
cases did not overlap and that the identified services were actually useful. To this end an ad 
hoc validation kit was developed, including: 
 A validation grid, to understand if the structure, preconditions and post-conditions of 
the use cases were appropriate for meeting the specific goals; 
 Comments on the use case, to understand if the flow of events reflected the goal of 
the users; 
 Cross check validation grid, to ensure that all the system functionalities were taken 
into account in the use cases (see Figure 24). 
 
Figure 24: Use cases cross-check validation grid 
5.3 User validation of the system 
The Share.TEC portal underwent a series of validations to see whether it met the requirements 
of its users. This section outlines the methodology adopted and the validation plan followed. 
The following timeline (in Figure 25) illustrates the different iteration cycles in which 
validation took place. Each iteration consisted of a validation activity with end users or 
experts. After each iteration, the results of the validation process were analysed and 
processed, and the outcome served as essential input for improving the Share.TEC portal. 
 
Figure 25: Validation timeline 
The validation sessions were organized in such a way that they could be run either in presence 
or remotely. 
5.3.1 Instruments and procedure 
In the validation activities, users carried out a set of pre-defined activities on the Share.TEC 
portal, working (mostly) in pairs or in some cases individually. User responses were collected 
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from (a) real time monitoring of a think aloud protocol or pair discussions (iteration 1), and 
(b) post activity feedback (all iterations). These means are described as follows. 
Think aloud protocol 
The Think Aloud Protocol (TAP) is a method to gather a verbal report during usability 
testing. A TAP participant was given an assignment and was asked to voice whatever they 
saw, thought, did or felt. To make users more comfortable with verbalisation, they executed 
tasks in pairs. An objective observer took notes of everything said and done without 
intervention or interpretation. After the assignment, participants were briefly interviewed 
about the features they preferred. 
Survey 
To gauge opinions on the portal, participants completed a dedicated survey that adopts a 5-
point Likert scale. This was followed by specific questions on how the Share.TEC portal 
could be improved. 
Desirability kit 
To help users articulate their emotional responses to the Share.TEC portal in their own 
language (English, French, Italian, Swedish, Dutch), CELSTEC/OUNL developed a tool 
called the Desirability Kit. This is an ad hoc version of the Product Reaction Cards, a method 
developed by Benedek and Miner (2002), which was adapted to the needs of the Share.TEC 
project. Having an online version of the tool enabled all those involved in the process to gain 
access. Users were asked to select 6 out of a set of 118 randomly presented word cards (60% 
positive and 40% negative/neutral balance) that form the basis for discussion about the 
feelings users perceived in using the Share.TEC portal. Figure 26 shows the card selection 
screen of the Desirability Kit. 
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Figure 26: The Desirability Kit word cards 
5.3.2 Iterations 
Iteration 1: Dublin workshop July 2009 
In July 2009 a workshop was organised in Dublin to which 18 teacher educators and 10 
international experts were invited. This occasion was used to set up a first validation 
experiment that involved both the international experts and teacher educators. 
As mentioned earlier, teacher educators are the main representatives of the end user 
community. They have little knowledge of metadata, ontologies, architecture or other rather 
technical concepts, so are ideal “guinea pigs”. The international experts on the other hand are 
biased, as many of them have experience with search portals (nevertheless their input  was 
captured, though in another way). This is supported by Jacob Nielsen‟s research that claims 
that “hallway testing” will bring 95% of the usability problems to the surface. Hallway testing 
states that one should test a random set of people (as if you passed them in a hallway), rather 
than using a trained in-house group of pilot users. 
For the two hour validation session the 28 participants were arranged in 14 pairs, with the 
invited teacher educators arranged in a sub-group enabling separate analysis of results. 
Participants speaking different languages were grouped so everyone was to use English as the 
working language. 
Iteration 2: Local testing and Bologna workshop, Spring 2010 
During the six-week period leading up to the 2010 workshop, the invited Teacher Educators 
were engaged in evaluation sessions held at the offices of the Share.TEC partners. This saved 
time for focused exchanges during the actual workshop. The functionality and usability of the 
second Share.TEC portal prototype was tested by 22 teacher educators, who executed a set of 
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tasks similar to those for the first iteration. Afterwards feedback was collected, summarized 
and presented by the TEs representing their country group in the Bologna workshop. The 
main difference with the evaluation of the first prototype was the fact that the testers had the 
possibility to access the portal in their own language and to be questioned in their own 
language in the survey and desirability kit. 
Iteration 3: local testing, Spring 2011 
The last iteration was organized locally in Sweden, Spain, Ireland and Italy. This round 
involved 36 users in Spain (21 TEs and 15 experts on ICT in education) and 6 TEs in Sweden. 
In Italy 12 student teachers took part and 73 teachers of various disciplines were engaged in 
four different sessions held at different school clusters. In Ireland, TCD held a validation 
session with six teachers in an educational setting. The testers used the Share.TEC portal to 
perform some specific tasks that were designed to test the system as in the previous two 
iterations. After the testing session they filled in a questionnaire and wrote their feedback 
about the system functionalities. 
5.4 User pilots 
As part of efforts to shed more light on end user needs and boost user involvement, a plan was 
launched in 2010 to create user pilots. These were to act as springboards / catalysts for 
forming cross-border TE communities centred on specific domains of TE interest (e.g. 
educational technology, multicultural issues, language learning and social inclusion). The 
pilots were considered as opportunities for participants to focus on collections of learning 
resources accessible through the Share.TEC portal, although this was not mandatory. 
Hereafter, the strategy adopted is presented and an overview is given of the pilots‟ objectives. 
A number of potentially fruitful strategies for the pilots were identified, including: 
 making an international collection of learning materials in a specific area within TE, 
forming a group of experts that analyses, annotates and improves these resources; 
 providing good examples of ways to use a specific type of resource (e.g. online 
scientific journals) and promote their use; 
 sharing resources in terms of complete courses, including shared course development, 
sharing quality control and research, and sharing teaching resources; 
 define a common online component for different courses given by different 
organisations in different countries (Morgan & Carey, 2009); 
 sharing design templates as an efficient way of sharing expertise (Dimitriadis, 2009). 
It is obvious that improving education in this way involves more than just learning materials. 
The research model depicted in Figure 27 places the learner at the centre and distinguishes the 
four processes to be taken into account in an integrated way when improving education. The 
model is built around student data as used by the Carnegie Mellon Open Learning Initiative
18
. 
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Figure 27: The Carnegie Mellon Open Learning Initiative model 
5.4.1 Generation of Share.TEC pilots 
In order to accelerate the formation of user pilots, sessions devoted to this initiative were held 
during the Second Share.TEC Workshop (28-29 July 2010 in Bologna, Italy) for teacher 
educators from several European countries. This offered users the opportunity to meet face-to-
face and start reflecting and discussing this opportunity. Participants formulated eight specific 
pilots based on specific needs existing within their TE institute. Eight pilot projects were set 
up during the workshop: 
 Myschoolsnetwork 
 The Online Scientific Journal 
 Erasmus Follow Up 
 Creating, Sharing and Reusing Resources in Primary Foreign Language Teaching 
 Learning Disabilities & Teaching 
 Design of Learning and Organizing Distance Courses in ICT and Learning 
 Managing Innovation Projects in Education 
 Social Software and Web2.0 in Teacher Education and Teacher Training 
 
A brief description follows of the main pilot activities undertaken. 
 
Creating, Sharing and Reusing Resources in Primary Foreign Language Teaching 
Description: Two pilots related to this topic were developed. The first was started during a 
workshop held with TE from several Departments of the Faculty of Education and Social 
Work in Valladolid (Spain). The second was held with TE from ICT on Education as a part of 
a National Workshop about Share.TEC in Valladolid (Spain). 
 
Realisation: Both pilots were carried out following the same structure. The first step was to 
present Share.TEC to the TE, explaining the aims of the project and the portal. The main 
portal functionalities were demonstrated and participants had the chance to try them out. 
While exploring the system, users were invited to provide feedback and suggestions. Thus 
valuable information was gathered about the portal and sharing digital contents in the TE 
community. 
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The main objectives of these pilots were to: 
 add new resources to the portal; 
 add new users to the portal; 
 create focused communities on the portal as contexts for using resources in small 
groups; 
 expand dissemination of the Share.TEC portal (especially in pilot 2, where attendees 
were mainly national experts on ICT and education). 
The pilots were attended respectively by: 
 Pilot 1 - teacher educators from the Faculty of Education and Social Work and Centres 
of Lifelong Teacher Training (15 TE). 
 Pilot 2 - student teachers (15 TE – of ICT & Education from different Spanish 
universities). 
The following means of support were adopted for activities: 
 a dedicated group (for each pilot) on the NING social network service19 (Figure 28). A 
number of resources (presentations and overview information) were uploaded to 
inform about Share.TEC. Participants were invited to share their opinions on the 
Share.TEC portal and initiatives, and to reflect on the challenges in sharing digital 
contents. 
  the Share.TEC Portal. Participants were invited to use the portal and worksheets were 
developed to support and guide them. 
 
Figure 28: Share.TEC NING Space – ICT TE User Pilot Group 
These two user pilots were collaboratively developed by two project partners, University of 
Valladolid, Spain and the University of Venice, Italy. In this way, results from two different 
national contexts could be compared (further details on results from the questionnaire 
distributed to users are available in Del. Xxx). 
 
Contact: Beatriz Carramolino, University of Valladolid, Spain 
 
Design of Learning and Organizing Distance Courses in ICT and Learning 
Description: This pilot was launched by Stockholm University (SU) and was dedicated to 
learning through ICT in TE. It focused on learning design for teachers and teacher students. 
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The intention was that discussions among experienced TE could lead to new results and new 
ideas and methods. The results could be used for different types of courses and purposes, 
either for e-learning or on-campus courses. The ultimate aim was to provide a general model 
for course design with different suggestions and inspirations. Communication was conducted 
via Wikispaces. 
 
Realisation: The pilot focused on learning more about other countries‟ curriculum schemes, 
e.g. how to plan a course in ICT, how to collaborate, compare and share experiences, methods 
and ideas. As an example, one of SU‟s existing courses was discussed section by section, with 
participants suggesting alternative solutions, examples and exercises, and finding suitable 
resources in the Share.TEC portal and/or creating new learning resources to share via the 
portal. 
 
Outcomes: the pilot involved six participants from Sweden, Bulgaria, Czech Republic, and the 
Netherlands. Four took part in the discussion and three uploaded their own material to the 
pilot site. The discussion was not very lively and only five assets were uploaded on the pilot‟s 
Wikispaces site. 
One of the advantages of this kind of collaboration between teacher educators from different 
European countries was to get an insight into others‟ way of working with their courses, to 
learn and understand the cultural differences in designing courses with ICT, and to see in 
practice the various ways of reaching similar teaching goals. 
This pilot raises some important questions. Despite the good intentions expressed at the 
outset, the activity level was rather poor. The reasons that the pilot organisers identified in 
their evaluation include lack of time and lack of a suitable student population to make the 
pilot realistic or to fulfil a real need for discussing and developing one‟s own courses. 
 
Contact: Ulla Widmark and Eeva Koroma, Stockholm University, Sweden 
 
Social Software and Web2.0 in Teacher Education and Teacher Training 
Description: This pilot analysed the use of social software and Web 2.0 tools and services in 
teacher education and teacher training. It resulted in an open educational resource about the 
use of social web in education. The pilot had the following objectives for the participants: 
1. learn about available web tools and services useful for student teachers during their 
studies, for practising teachers, and teacher educators and trainers. 
2. develop practical experiences in using selected tools and services in educational 
scenarios; 
3. identify the opportunities and limitations of the tools and services. 
Based on these three objectives good practices were discussed and identified regarding 
educational applications of social software and Web 2.0 tools and services in teacher 
education and teacher training. Helpful information (e.g. definitions, literature references, 
video tutorials, links to useful online resources) was presented in the pilot wiki. 
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Figure 29: Screenshot of the SOWEBEDU-Wiki 
Realisation: This pilot was set up at the end of June 2010 by OUNL. After the summer break 
a wiki was established at Wikispaces
20
 (see Figure 29). Additional, a weblog at WordPress
21
 
was created. The SOWEBEDU wiki has 23 members – more than a half were very active. The 
wiki covers eight main topics and one project description (Pinocchio2.0). Every topic 
provides rich information, such as definitions, tools and services, video tutorials, slides, 
descriptions of application scenarios, as well as references to literature, studies, or websites. 
The wiki usage statistics show that the page views grew steadily, approx. 3000 page views 
until 30th April 2011. A considerable number of activities framed the wiki and the weblog 
(further details are provided in Del. Xxx). These include: 
 collaboration with the E-Learning Coordination of the Faculty of Arts, University of 
Zurich (CH) (related to objective 1, 2 and 3). This collaboration focused on supporting 
networking events and hands-on workshops that encouraged the faculty to participate 
in the pilot. 
 knowledge exchange (related to objectives 1 and 3). Participants shared experiences 
and ideas about the use of social software and web 2.0 tools and services, as well as 
identifying and describing application scenarios in education. Opportunities, 
limitations and challenges were also identified and discussed. The key outcomes and 
the application scenarios in education are mentioned on the wiki. 
 
During this pilot different communication channels were used: 
 Social Web: Twitter (#sharetec, #sowebedu, #socialweb #edtech), Facebook, weblogs. 
 Online portals: TELeurope22, Share.TEC, SWITCH23/eduhub.ch24. 
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 E-mail/mailing lists: TE institutions, teacher educators and trainers, and teacher 
organizations e.g. in AT, CH, and NL. 
 Face-to-face networking. 
 
Outcomes: 
 a network of teacher educators and teacher trainers, in-service teachers and teacher 
students that are interested in using the social web for teaching and learning. 
 SOWEBEDU wiki25: 
 the wiki provides a platform for a community of practice for exploring and analysing 
the usage of social web in teaching and learning under real education conditions. It 
collects resources, fosters the discussions of related issues, supports sharing of 
information, describes application scenarios in education, and includes all results of 
this pilot. Furthermore, the wiki was uploaded into the Share.TEC portal as an open 
educational resource; 
 SOWEBEDU weblog26; 
 a weblog was conducted. This blog covers news and information about Social Web in 
Education as well as pilot related issues and ongoing activities. 
 Cooperation with the E-Learning Coordination (ELK) at the Faculty of Arts, 
University of Zurich, CH: Together with the ELK team a presentation and hands-on 
workshops were planned and conducted at the Faculty of Arts, University of Zurich, 
CH (UZH). 
 Workshop at Studiecentrum Open Universiteit, Eindhoven, NL. April, 21, 2011, 
Miniconference "Het gebruik van digitale collecties leermaterialen". 
 
Further activities are planned in 2011, including a webinar and workshops. 
 
Contact: Marion R. Gruber, Open University Netherlands, The Netherlands 
5.4.2 Reflections on and lessons learned from the Share.TEC pilot 
experience 
The user pilots had mixed results. Those reported above generated activity around the 
Share.TEC portal, while others did not get far past the initial planning stages. Despite this, the 
idea of creating a number of cross-border pilots where end-users (teacher educators) work on 
a specific educational innovation of their choice appears sound. So why were some pilots 
successful and others not? Evaluation of the pilots revealed a few conditions that may 
determine success. 
 
Opportunities and limitations 
Building up a network needs time and human resources. The pilot initiator must be very 
active and must use different communication channels  - online as well as offline - to activate 
the community and stimulate people to contribute. The workload and the different interests of 
the pilot participants pose limitations too. Obviously, language barriers were a big problem. 
Resources were not available in all languages from the Share.TEC portal, e.g. no German 
resources. This lessened German-speaking participants‟ interest in the Share.TEC portal. 
 
What kind of support is needed for a successful pilot? 
Successful in this context means a significant improvement in the quality and/or cost 
effectiveness of a frequently applied course or training in the domain of teacher training. In 
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 http://sowebedu.wikispaces.com/ 
26
 http://sowebedu.wordpress.com 
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general one can state that this requires multiple TE organisations (from different European 
countries) to work together on a common educational product. This is already a rare event in 
higher education. Furthermore, a pilot requires a multidisciplinary team (domain specialist, 
educational designers, developers and researchers) to work in an international setup for a 
substantial amount of time. At the moment only very few organisations have a policy of 
openness and collaboration required for significant improvement of quality and cost-
effectiveness of education. Only when we are prepared to share our best educational products 
and knowledge, use products produced by others and collaborate in the further improvement 
of these products  can pilots make major improvements. In this light (minimal support from 
both the home organisation and the Share.TEC project, no long term perception, etc.) the 
results from the eight pilots were not a disappointment. Four actually showed some results 
and even if only one pilot continues after the lifetime of the project this should be seen as a 
positive result. 
5.4.3 Users’ voices: success stories from the Share.TEC community 
members 
During various project workshops, dissemination activities and portal training sessions a 
considerable amount of feedback and insights were collected from real users who tested the 
Share.TEC portal. In the following, real users‟ perspectives, collected mainly by means of 
open-question surveys and narratives, are summarised and briefly presented. 
Most of the Share.TEC community members perceive that locating resources on the web can 
be a time consuming process and that the reliability of what they retrieve is often open to 
question. 
“Retrieved materials are not always of satisfactory quality” 
“Web search can be time wasting” 
“Hard to find resources designed by teachers/trainers for teachers” 
“Depends on the subject” 
“Overload of available links” 
 
Thus real users appreciated portal features supporting efficient resource location, such as the   
possibility to filter results (e.g. by free versus commercial contents), clarity of presentation of 
the advanced search, and the opportunity to choose the interface language. 
When compared with other general services for web searches like Google, the real users 
appreciated Share.TEC‟s TE-focus for retrieving potentially interesting materials, as well as 
the search and filtering functionalities available. Peer-to-peer collaboration capabilities are 
also mentioned. 
“More focused search; better descriptions” 
“Greater educational potential” 
“Advantage: More focused selection of materials“ 
“Better selection criteria” 
“Deals more directly with educational issues and materials” 
“More filtering options than Google but far fewer results” 
“More specifically dedicated to education” 
“Search & filtering; access to information that's otherwise hard to find” 
 
On the other hand, a feeling of limited breadth and depth in the present Share.TEC offering 
also emerged, especially from the curriculum-based perspective. The quality/reliability of 
resources described in Share.TEC, as well as the relative merits and drawbacks of 
community-based and centrally imposed approaches to quality control, are also key assets 
highlighted by Share.TEC community members. 
The experience from a real-user „direct touch‟ is included in the box below. 
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Working with project based learning 
By Katarina Bergman, Sweden 
“I am a language teacher in an upper secondary school on in the media program. I often use projects 
learning as a way to have my student work together and collaborate around a subject matter. They 
have a set pattern to follow which consist of six different phases. 
The first phase: 
As a teacher I am always curious how much knowledge the [student] already possesses, so the starting 
point is normally something they themselves pick up from the Internet. It could be anything from a 
short clip shown on YouTube to a photo diary from their latest trip abroad or in this case computer 
games. This is a way for them to create a learning object since we follow up with discussions and 
reflections based on what they have seen. For example if they have shown a computer game I can lead 
them in to the next phase 
The second phase: 
If a student has chosen to show a computer game we can start talking about games and use Share.TEC 
to find an interesting starting point into games. So if I search for games I find the following: 
 
This page has already a step by step instruction which cover the entire process so I really don´t have to 
do the actually planning. The page also includes worksheets and question for the students to use in 
their quest for facts around games from the past. 
The third phase 
Since my students are studying media it´s also fun to challenge their notions of how games can be 
educational. Once more you find sites on Share.TEC like the following: 
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The challenging part for them is to create their own education game and let their peers try it. It will 
follow by a discussion that includes thoughts about what kind of learning tool it is and what kind of 
knowledge you can achieve from its content. What is most important in a learning game; is it the 
competition or the knowledge? 
The fourth phase 
Includes finding facts that support learning on Internet and by searching Share TEC, you find for 
instance this title on a thesis: 
“You can CALL Me, CALL Me Anytime”: ICT and Second Language Learning” 
The fifth phase 
The students combined their phases three and four and write an essay in which they present their 
thoughts behind their “product” with how it coincides with the theories the found in their research. 
The paper and their product can then easily be uploaded to the Share TEC portal in order to find a 
larger group to share their work with. To produce their games for a larger group or find a lot more 
readers of their papers gives the project a greater seriousness and urgency than producing it only in the 
confinement of the classroom. They are also encouraged to start their own communities on Share 
TEC. 
The sixth phase 
Consist of evaluations and for me the teacher I also find something interesting to be used as an 
evaluation tool: 
“Audio Files for Audiophiles on the Move: The Potentials of Digital Audio Files in Oral Proficiency 
for Second Language Learners and Teachers” 
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6 Underlying Content 
This examination of Share.TEC‟s content dimension encompasses both the digital resources 
for Teacher Education (TE) and the metadata describing those assets. In strictly functional 
terms, the project was chiefly concerned with the nature of the metadata and the means for 
their aggregation, as the system is an aggregator of metadata records rather than a repository 
of resources. Nevertheless, issues related to the relevance and type of assets described within 
and accessible via Share.TEC have an important impact on the portal‟s position in the 
educational resources landscape and as such are addressed in this section. 
6.1 Aggregated Metadata and Contents 
The body of metadata made available in the Share.TEC portal mainly comprises records 
harvested from a series of partner-owned and external repositories, together with additional 
contribution from individual portal users, who can generate records using the specific 
Share.TEC portal functions designed for that purpose (see Section 4.6.2). 
Population of the Share.TEC metadata repository is a result of a range of consortium efforts 
undertaken throughout the project. In addition to creation of the system‟s harvesting and 
storage capabilities (see Section 4.4) and the metadata model (see Section 4.3.2), these efforts 
saw the design, development and implementation of a number of conceptual and 
technological tools, including: 
 CMM Requirements‟ Guidelines (for technically proficient users)27 
 a CMM User Guide for non-technical TE28 
 Resource Integration Companion Kit (RICK) (see Section 4.6) 
 automatic metadata generation framework (see Section 4.4.5) 
 a metadata analyser (see Section 4.4.6) 
 content and metadata quality criteria (see below) 
The following graphs give analytical breakdowns of the aggregated metadata records 
according to some key parameters. These statistics reflect the status of aggregated records in 
the Share.TEC central repository during May 2011. 
 
                                                 
27
 Deliverable D3.4 -  Metadata Repository Population 
28
 CMM User Guide (incl. in Deliverable D1.10).  
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Figure 30: Metadata record distribution by resource type 
 
Figure 31: Metadata record distribution by source 
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Figure 32: Metadata record distribution by resource language 
 
Figure 33: Metadata record distribution by knowledge area (domain) 
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Figure 34: Metadata record distribution by TE educational institution level 
 
Figure 35: Metadata record distribution by teaching practice context 
At the time of publication, the central metadata repository contained more than 70,000 
metadata records describing resources related to the TE domain. This number is destined to 
grow with the integration of new records from the current internal and external harvesting 
sources, from the affiliation of new sources and repositories, and from increased generation of 
records from individual portal users (see Section 8). 
6.2 Quality Criteria 
In addition to the parameters incorporated in the metadata analyser to monitor the quantity 
and quality of metadata records incorporated in the repository, the following criteria were 
agreed by the consortium in relation to the nature of resources and the completeness/quality of 
metadata records. 
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Resources 
To be considered as appropriate for description in Share.TEC, assets need to be: 
a. TE-specific, i.e. designed for or used in a TE context; 
b. TE-relevant, i.e. potentially usable for TE purposes.  
Metadata records 
The adopted quality criteria are derived from non-empty values for the following elements of 
the CMM (see Section 4.3.2): 
a. the set of all CMM mandatory elements such as Title, Author, Description, Language 
b. Keywords (CMM Section 1.5) 
c. Knowledge Area (CMM Section 9) 
d. Digital content type (CMM Section 10.3) 
The quality of metadata records is determined by the completeness of the optional fields listed 
under b, c, d. Metadata records are classified into three quality categories according to these 
criteria. 
 Bronze quality = values given for any of 2 of the above (mandatory fields plus 1 of 
(b), (c), or (d)) 
 Silver quality = values given for any of 3 of the above (mandatory fields plus 2 of (b), 
(c), or (d)) 
 Gold quality = values given for all 4 of the above (mandatory fields plus (b), (c), or 
(d)). 
 
6.2.1 Output of the Metadata Analyser 
This section presents an example of the output yielded by the Metadata Analyser (see Section 
4.4.6) as a result of the analysis of a sample set of 20 metadata records belonging to the 
National Digital Learning Repository (NDLR) collection. Besides providing analytical 
information on the completeness of each CMM section, the tool also offers a number of 
suggestions on how to improve the quality of individual metadata records (Table 3). 
 
Table 1: Summary of analysis results 
Target 
 
http://www.learninginformationlibrary.com/2011/target-lili-ndlr/OAI-2.0-
Server.php?verb=ListRecords&metadataPrefix=oai_dc&set=hdl_10633_15297 
No. of Records (Total) 20 
No. of Record Identifiers (Total) 20 
Quality Results for this target: 
Gold 0 
Silver 16 
Bronze 0 
Table 2: Analysis of results for each CMM section 
General  
Top 3 Identifier Catalogue Types 
found (Total) 
1. url (found 20) 
Longest Title (Length) Democracy and the right to know – proceedings from the department of politics and 
public administration conference marking the 10th anniversary of freedom of 
information in Ireland (180 char.) 
Shortest Title (Length) States and conflict in the former USSR (38 char.) 
Top 3 Title Language 1. en (found 20) 
Longest description (Length) From the early 1980s feminist theory has made steady inroads into IR theory. The 
standard view, both amongst IR feminists and other scholars in IR, is that prior to this 
there was little or no feminist theory in IR. yet, there was a distinct feminist IR prior to 
the 1940s that had its own particular take on the problems of global order… [see 
more] (1555 char.). 
Shortest description (Length) Most violent conflict experienced in the post-soviet space have their roots in the 
struggles that took place as the USSR collapsed ….[see more] (302 char.) 
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Top 3 Description Language 1. en (found 20) 
Longest Keyword (lenght) Relationsliberalismglobalization (32 char.) 
Shortest Keyword (lenght) Warussr (7 charact.) 
Top 3 keyword Language 1. en (found 54) 
Top 3 Resource Language 1. en (found 20) 
 
Lifecycle  
Top 3 Lifecycle Roles 1. publisher (found 20)  2. author (found 20) 
Top 3 Lifecycle Entity 1. <![cdata[begin:vcard n:ndlr - publisher fn: - publisher… end:vcard end:vcard> 
(found 20) 
Top 3 Lifecycle DateTitle 1. 2010-11-22 (found 40) 
 
Meta Meta-Data  
Top 3 Meta Meta-Data Roles 1. author (found 20) 
Top 3 Meta Meta-Data Entity 1. <![cdata[begin:vcard n:tcd - publisher tcd - publisher fn:tcd - publisher; tcd - 
publisher email;type=internet:hendriktho@gmail.com version:3.0 end:vcard]]> (found 
20) 
Top 3 Meta Meta-Data DateTitle 1. 2010-11-22 (found 20) 
 
Technical   
Top 3 Technical Format 1. text/html (found 20) 
Top 3 Technical Location 1. http://hdl.handle.net/10344/560 (found 1)  2. http://hdl.handle.net/10344/499 (found 
1) 
 
Copyright   
Top 3 Copy Rights restriction 1. yes (found 20) 
Top 3 Copy Right description 1. all rights reserved. (found 20) 
 
Classification   
Top 3 Classification System used none set 
Top 3 Classification Entry none set 
 
Pedagogical  
Top 3 Employment Mode none set 
Top 3 Interactivity Type none set 
Top 3 Didactic Strategy none set 
Top 3 Collaboration Level none set 
Top 3 Digital Content Type none set 
Top 3 Collaboration Level none set 
 
Table 3: Quality recommendations (just one record shown) 
------- Analysis Results --------- 
Please find below hints and recommendations for the individual learning objects 
Target: http://www.learninginformationlibrary.com/2011/target-lili-ndlr/ 
OAI-2.0-Server.php?verb=ListRecords&metadataPrefix=oai_dc&set=hdl_10633_15297 
----------------------------------------------- 
1. Record 
Title: Ireland as catholic corporatist state: a historical institutional analysis of healthcare in Ireland 
Warning: The description is to short and therefore not expressive enough. Please will have difficulties to learn 
what is the resource about. Try to find a longer description. 
Warning: You have not selected any classification entries. Classifications are a great way to describe the content, 
please select at least 2 entries to make a good meta-data record. 
Warning: You have specified less than 3 keyword. Keywords are a great way to provide a detailed description of 
the resource, please add at least 3 keywords. 
Warning for TEO: You have not select an employment mode, please do so. 
Warning for TEO: You have not select an interactivity level, please do so. 
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Warning for TEO: You have not select an didactic strategy, please do so. 
Warning for TEO: You have not select an Collaboration Level, please do so. 
Warning for TEO: You have not select an digital content type, please do so. 
Warning for TEO: You have not select an non-pedagogically structured type, please do so. 
Keywords Total Number: 2 
Classification Total Number of Entry: 0 
6.3 Metadata Harvested From External Repositories 
The Share.TEC system harvests repositories owned/managed by the eight project partners 
(internal repositories) and also harvests a number of external repositories. In general, all 
internal repositories store their metadata in CMM format. For those whose metadata are not in 
CMM format, a copy is stored in the intermediate repository in CMM format, so they can be 
enriched with valuable TE-focused information. 
All the external repositories store their metadata in LOM or DC formats. The records are 
converted into CMM format before storage in the central repository. The external repositories 
being harvested in May 2011 are: 
 
 MUEP29 - MUEP, Malmö University Electronic Publishing, is Malmö University's 
open access repository for scholarly output by faculty staff and students. It is also the 
open archive for publication series published by Malmö University. Resources are 
available both in Swedish and English. 
 Leraar.2430 - Leraar.24 is an online platform offering information and good practices 
for teachers in Dutch primary and secondary education. Each theme is addressed in 
informative videos with in-depth information-rich file types. Leraar24 is an initiative 
of Kennisnet, Ruud de Moor Centre (Open University) and other leading Dutch 
organizations. 
 Teachers TV
31
 - This collection includes the most comprehensive set of video 
resources for teacher education. Supporting classroom teaching and professional 
development, Teachers TV programmes include: practical and inspirational ideas and 
resources for lessons; advice and support for behaviour and classroom management; 
professional development materials for teachers and whole school training sessions. 
 WikiWijs32 - Wikiwijs is a platform for sharing teachers‟ knowledge and experience 
with open learning materials. Wikiwijs is based on the basic principle of the wiki 
(joint compilation of content on a particular topic) and it offers an open platform 
where teachers can find, develop and share OER. 
Other repositories which are in the process of being harvested include: OU iTunes U 
Collection, National Digital Learning Resources
33
 (NDLR) Ireland, Digitale Mechanismen- 
und Getriebebibliothek
34
 Germany. 
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 http://dspace.mah.se 
30
 http://www.leraar24.nl 
31
 http://www.tes.co.uk/video/ 
32
 http://wikiwijsinhetonderwijs.nl/ 
33
 http://www.ndlr.ie/ 
34
 http://www.dmg-lib.org/dmglib/main/portal.jsp 
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6.4 IPR POLICY 
Being a metadata repository, the Share.TEC system allows users to access digital resources in 
accordance with the IPR or copyrights established by the institution hosting the content. The 
content hosting institution has full control over the digital resource and can therefore control 
how or when a user gains access to any resource. The Share.TEC system contains a common 
metadata model which was created to allow content owners to index their resources. This 
model includes a field for indicating any copyrights asserted on the resource. The content 
hosting institution can update or change the copyrights associated with any of the resources 
they own, at any time. When resources are indexed for inclusion in the system, the owner can 
view a help screen with suggested levels of IPR or copyright protection available with the 
creative commons licenses
35
. 
All metadata stored in the Share.TEC metadata repository is subject to co-ownership rights 
held by the Share.TEC consortium and by the individual (partner) who authored the metadata. 
All future metadata incorporated into the Share.TEC metadata repository will continue to be 
owned by the metadata author and will be made available to reside in the Share.TEC system. 
 
7 Summary of Activities 
7.1  Model Definition 
This activity was dedicated to defining the components that together comprise the semantic 
layer of the Share.TEC system, namely the Teacher Education Ontology (TEO), the Common 
Metadata Model (CMM) and its multicultural extension, the Multicultural Metadata Model 
(MMM). Development of the Share.TEC semantic layer involved a number of phases, steps 
and parallel tasks that were strictly interconnected. 
The process for defining the ontology started with a state of the art analysis: a study of 
existing teacher competency profiles and educational ontology models was carried out to 
define the boundaries of the knowledge field to be addressed in the ontology and the main 
characteristics of potentially reusable resources. Based on the results of this analysis and on 
progressive collaborative refinement by the Share.TEC consortium, a first release of TEO 
(TEO V.1) was developed (see Deliverable 2.1). This first prototype was presented to, and 
validated by, an international board of experts in ontologies, teacher education and digital 
resources for education. 
At the same time, a survey was carried out among partners to investigate their requirements 
and usage habits of LO metadata and repositories. Based on the outcomes of this survey a first 
version of the Common Metadata Model (in the form of a LOM application profile) was also 
released (Deliverable 2.2) and used experimentally to describe a set of real-life digital 
resources from each partner. 
An essential step in the further development of the models was the technical feedback 
collected from partners and invited experts at the first project workshop in Venice. This 
examined the affordances offered by the ontology as well as issues related to sustainability of 
the Common Metadata Model (CMM) and its relation to existing standards.  
This led to fine tuning of both TEO‟s common reference layer and the CMM. The major work 
performed was TEO-CMM coordination, namely integrating in CMM the TEO concepts that 
were relevant for describing learning objects and providing mappings between TEO concepts 
and CMM elements. On this basis, multicultural extensions of these two components were 
defined (see Deliverable D2.3). The result is the full integration in TEO v2 of 5 linguistic-
cultural specific extensions of TEO‟s common reference layer (classes and instances), 
specifically capturing the Bulgarian, English-Irish, Italian, Dutch, Swedish and Spanish TE 
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contexts. Like the ontology, the CMM was also the reference framework for deriving a series 
of language-dependent metadata schemata embodied in the Multicultural Metadata Model – 
MMM. 
7.2 User requirements 
In order to bring end-users‟ perspective into the Share.TEC system, a number of actions and 
specific activities were added to the initial work plan. This involved development of detailed, 
comprehensive use scenarios and cases to ensure that Share.TEC suitably responds to end-
user requirements. Considered by external experts involved in the first project workshop in 
Venice as a major action point for the success of the project and the system, the design of use 
cases was framed on partners‟ previous experience with a successful use case model. 
This model comprised structured narrative scenarios describing a sequence of user actions in 
general terms; detailed and comprehensive user scenarios and use cases were developed in 
order to: (a) reach a clear definition of user-level services, by representing, analysing and 
integrating end-user roles and requirements; (b) inform the system architecture, the 
integration study and successive prototypes; (c) to motivate user involvement in the 
Share.TEC project. 
Eight main user scenarios were identified: 1) Registration and authentication; 2) Looking for 
digital content; 3) Sharing experience about content reuse; 4) Searching for users; 5) Adding a 
digital content description to Share.TEC; 6) Viewing digital content; 7) Publishing 
commercial contents in the Share.TEC system; 8) Testing new digital contents in the 
Share.TEC system. Each scenario was completed with structured data, including a narrative 
description of tasks, further developed into a use case (a total of 28 use cases were produced). 
A validation process (see section 7.5) was carried out in which end-user representatives near 
to the consortium verified that the use cases were not overlapping and that the identified 
services are really useful. Through this validation process valuable feedback was gathered and 
taken in into account during portal implementation. 
7.3 Tools And Portal Services Development 
The portal is the backbone of the Share.TEC project that provides the digital environment 
necessary for the integration of metadata resources and for accessing user-centred services. Its 
implementation involved an iterative process derived from engineering. 
The system architecture and integration study informed initial system architecture, the main 
system services and the technology choices for system development (described in 
Deliverables 5.1 and 5.2) 
A first release of the system prototype was developed, integrating “backstage” functions (e.g. 
metadata harvesting capabilities, query and brokering services, etc.), user-oriented services 
(e.g. Wizard), the central repository and the (initial) platform interface. This prototype served 
as a preliminary test-bed for features and functions available to end users. The main structure 
of the portal consisted of the navigation panel at the top of the page and the search overview 
section on the main page of the workspace (Deliverable 5.4). In-house testing of the prototype 
was performed by partners. Extended testing and validation of the system prototype were also 
performed during the second project workshop in Dublin, in order to receive the first 
significant feedback from end-users, and to plan all the needed system changes and 
enhancements for the first pilot release. 
As the portal moved from the initial prototype release towards the second stage of evolution, 
namely the pilot system, new functionalities were added, including implementation of 
multilingual support. Improvements were made to the system interface in response to the 
output from user-testing activities. Important preparatory work was also performed which 
paved the way towards implementation and integration of advanced functionalities. 
Specifically, a detailed study was run to define more clearly the scope of adaptivity and 
personalization features to be integrated in the pilot. Another study was made into different 
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metrics for ranking purposes, so as to determine the most suitable options for implementation 
in Share.TEC. A number of different options were examined and discussed, leading to a 
proposal for adopting two types of metrics (generated as a linear combination of the human 
review metric): the basic personal relevance metric and the basic topical relevance metric. 
The aforementioned studies also provided vital input for development of the recommender 
system. 
System expansion in Share.TEC was supported by two tools designed respectively for 
metadata migration (Metadata Migration Facility, or MMF) and metadata 
generation/enrichment (Resource Integration Companion Kit, or RICK). These tools were 
integrated into the pilot system and configured to ensure that (a) they attained maximum 
effectiveness for system expansion, and (b) they responded to the needs of different users, 
who have different levels of motivation and different degrees of expertise when it comes to 
indexing educational resources. 
The release version of the Share.TEC portal (see Deliverable 5.6) was fully developed, tested 
and implemented in the final deployment. It includes advanced recommending services and 
adaptability features, the design and implementation of the help system (available in 5 
languages), and the development of the portal RICK (within the GIVE section of the system) 
to integrate user owned resources related to TE. Other significant enhancements included the 
integration of a significant number of TE resources, the direct link to major social networking 
services, and the re-design and re-implementation of the multilingual user interface to meet 
end user needs expressed at the third project workshop and local testing. 
7.4 Repository population 
The Share.TEC central repository is compiling metadata records from partners‟ content 
repositories and other relevant external repositories through the internal structure/processes 
that perform harvesting. 
To support the initial population of CMM metadata records from partner‟s local repositories 
facilities for system expansion, i.e. the MMF and RICK tools, were implemented and adopted 
by several partners. These permitted automated importing of existing metadata formats (for 
example, providing automatic translation of existing DC or LOM related metadata formats to 
CMM). Furthermore, a solution for automatic metadata generation was also identified as a 
means to support the population process. A simple framework was designed that extensively 
uses plug-ins to extract metadata from various sources and transforms them into Share.TEC 
CMM format. 
Given the TE-oriented nature of the CMM and the fact that TE metadata is sparse or non-
existent in current repositories, repository metadata population also meant specifying missing 
metadata fields and establishing mechanisms to check CMM compliance of metadata records. 
In order to structure and facilitate metadata population, the first step adopted by the 
consortium was the development of a CMM Requirements‟ Guide. This Guide was informed 
by the results from the first batch of metadata records described by partners using the CMM 
and which were discussed by the consortium at the second project workshop and meeting in 
Dublin. In order to ensure (a) that the indexers within the consortium and beyond would 
provide high quality and consistent indexing and (b) promote the involvement of other 
projects and repositories, a double strategy to facilitate indexing was adopted. Firstly, a 
sample metadata were created by project partners. The rationale informing this activity was to 
make the partners undergo the same process indexers would experience when creating 
metadata records. Hence it was believed that by so doing partners would be able to identify 
the issues potential users would encounter and would also be able to find solutions or ways of 
easing the indexing process. Subsequently, a guide for non-technical indexers (such as TE, 
teachers, etc.) was also developed. A one-day online workshop was held, comprising several 
talks, discussions and group work that led to the production of the CMM User Guide. 
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The issue of quality assurance of resources and metadata records was also extensively 
discussed and addressed by the consortium. A set of quality criteria regarding resources and 
metadata was defined. In particular, only resources identified as (a) TE-specific (i.e. designed 
for or used in a TE context) and (b) TE-relevant (i.e. potentially usable for TE purposes) were 
considered as appropriate for description in Share.TEC; the quality of metadata records was 
also measured by the level of completeness of the TE-specific metadata fields. 
Monitoring of ingested metadata records for quality assurance was carried out periodically 
through a metadata analyser system developed specifically for the purpose. 
A substantial number of metadata records (70,000+) were successfully harvested in the 
system throughout the project period, both from partners and other TE repositories (i.e. 
Teachers TV, Laar 24), following a steadily growing trend that will continue after the project 
ends. 
7.5 System validation 
The validation mechanism (reported in Deliverables 6.1 and 6.2) defined during the initial 
phase of the project covered a range of project outputs, including the initial use cases, 
usability of the system portal (prototype and pilot versions), the Resource Integration & 
Companion Kit (RICK), as well as monitoring of system performance and metadata record 
consistency. 
A validation plan was defined and implemented for testing the portal with end users and 
experts, for collecting user feedback, for monitoring system performance and for checking the 
consistency of records in the system‟s metadata repository. Several validation iteration cycles 
were performed by each partner. Each iteration consisted of a validation activity with end 
users or experts; validation outcomes were subsequently processed and analysed, resulting in 
system improvements that were validated in a subsequent iteration. A common procedure and 
tools were defined and adopted by partners during validation sessions with small groups of 
test-users. The first validation and testing of the prototype system was performed in the 
context of the Second Project Workshop held in Dublin. This activity involved a 
representative group of users comprising both TE practitioners from partner countries, as well 
as stakeholders from across Europe. System functionalities and user interface were subjected 
to close examination in a structured session that followed a detailed “think-aloud” protocol. 
The output from testing activities were analysed and the necessary changes to the user 
interface were documented and specified for implementation. Testing and validation activities 
also continued in-house. To facilitate these testing processes, a substantial number of records 
(around 1000) were made available into the central metadata repository, mainly as a result of 
harvesting from partner repositories. 
Release of the pilot system in Year 2 was followed by an intense round of validation and 
testing activities performed by all partners at local level. The aim was to gather a substantial 
body of information for tuning the final development of the Share.TEC system. A systematic 
sequence of pilot experiments and tests was run in which around 100 end users (teacher 
educators, in-service teachers and student teachers) engaged in hands-on activities. The 
general procedure adopted for validation activities was largely based on that used in the first 
iteration in Dublin, with tasks that were specifically adapted by each partner to suit the local 
context. User satisfaction was measured using an online “Desirability Kit” localised for use in 
the different partner countries. The outcome of this second validation iteration (reported in 
Deliverable D7.8) led to the identification of a general plan for short-term portal 
improvements and longer term modifications to be integrated before the final system release. 
In-house testing by partners of the Resource Integration & Companion Kit (RICK) led to a 
series of iterations which resulted in substantial optimisation both in terms of functionality 
and usability of the tool. 
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7.6 Dissemination 
Share.TEC‟s dissemination efforts were underpinned by on-going evolution and tuning of the 
dissemination plan throughout the duration of the project. The cornerstones of this plan at 
European level were the three international Share.TEC workshops (held in Venice, Dublin 
and Bologna) and the Share.TEC exhibition, which took place at Online Educa, Berlin in 
December 2010. Major dissemination events were held at national level targeting user groups 
and stakeholders in partner countries. 
The three workshops were designed to engage representatives of key end-user groups, 
including teachers and teacher educators, educational publishers, representatives from 
Thematic Networks, representatives from major international education initiatives, etc. This 
engagement process was aligned with the different phases in the development of the 
Share.TEC system and as a result the population addressed in each case was correlated with 
the topics dealt with and the objectives pursued. 
The First Share.TEC workshop - “Representing Teacher Education With Ontologies: 
Towards a Multicultural Dimension” (Venice Italy, January 21-24, 2009) was largely 
designed to engage international experts in the field, introducing them to the project and its 
ambitions regarding digital resources in the TE domain. The specific focus was to be on the 
models being developed for providing the (proposed) Share.TEC system with semantic, 
linguistic/cultural and technical interoperability. This focus shifted to more general topics 
such as the system‟s ambitions in the field and the optimal means for realising these, 
especially through wide-scale engagement with end users. This last issue become a core 
concern of the project, highlighting the value of the workshop (see Deliverable 7.4 First 
Project Workshop) 
The Second Share.TEC workshop - “Sharing Teacher Education Resources In Europe: 
Capturing Users’ Perspectives” (Dublin, July 8-10, 2009) aimed to broaden dissemination 
efforts by engaging representatives from key user groups and potential stakeholders, including 
TE networks and European educational repositories. Their participation provided the basis for 
building closer ties with the TE community at large and also provided valuable input for the 
project on critical areas like successful strategies for unlocking digital resources, building TE 
communities around resource sharing, and future directions in educational repositories. The 
workshop was also designed as an opportunity to publicise and gain feedback about the initial 
portal prototype. Accordingly, a pool of external TE user-experts was assembled to engage 
with consortium members and participate in validation (see Deliverable D7.7 Second Project 
Workshop) 
The Third Share.TEC workshop – “Sharing Teacher Education Resources in Europe: 
Users‟ Experiences” (Bologna, April 19 and June 29- 30, 2010) addressed both external end-
users and a core group of stakeholders (scheduling of the respective sessions was effected by 
the Icelandic volcanic eruptions). The workshop engaged a pool of Teacher Educators from 
across Europe in (a) investigation and testing of the Spring 2010 pre-release version of the 
pilot system, (b) examination of its relations to TE needs, (c) launching of pilot activities 
devoted to co-development and sharing of digital resources that could both provide a 
springboard for dissemination and an opportunity for international field testing. In the 
workshop sessions devoted to dissemination and sustainability issues, national and 
international TE organizations and educational publishers explored how a portal such as 
Share.TEC can bridge organisations providing digital content and the TE practitioner 
community. Specifically, the sessions looked at how Share.TEC could attract and involve 
educational publishers, thus extending the portal‟s content base and building the foundations 
for sustainability. 
The Share.TEC exhibition - (Online Educa Berlin, December 2010) was a major 
dissemination milestone enabling the project to reach out to the wide community of education 
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and ICT professionals and practitioners who attended this high-profile international event. 
Share.TEC involvement featured a booth in the exhibition hall for presentation and 
distribution of dissemination material, as well as a hands-on lab session. 
In parallel to these key events and activities of similar kind at national level, the project 
sought to reinforce dissemination by activating a network of user communities. Efforts in this 
regard focused both the provision of suitable portal services for supporting Share.TEC 
communities and also on launching initiatives to foster collaboration among users outside 
their immediate locus of practice. An important step in this direction was the establishment of 
a set of pilots involving practitioner groups at TE institutions located in different European 
countries (see Section 5.4). 
7.7 Sustainability plan development 
The development of the Share.TEC sustainability plan was an on-going process unfolding 
throughout the lifetime of the project. This gradual evolution took place in response to a 
number of factors emerging both within and outside the project, which had a decisive impact 
on the kind of future that can be envisaged for the Share.TEC initiative. 
Generally, sustainability-related activities were oriented, on the one hand, towards aspects 
connected with the consortium, its immediate concerns, partners‟ scope of action, etc. and, on 
the other, towards more wide-ranging issues such as positioning Share.TEC in the 
“marketplace” of digital resources for education (be they open or commercial resources), 
penetration of that market in TE, future trends, etc. 
In the first case efforts focused on gauging partners‟ respective positions on the overall 
direction that the undertaking could/should take and, in relation to these, identifying what 
kinds of support and involvement partners might feasibly commit to Share.TEC at the 
conclusion of the co-funding period. In the initial phase of the project a preliminary survey 
was submitted to the consortium, with results reported in a draft version of the sustainability 
plan published at the end of the first year (see Deliverable D7.6 Sustainability plan - draft 
version). The survey outcome revealed a variety of positions, together with a general sense 
that the questions posed would need to be re-examined further on in the project when partners 
had a clearer idea of how the Share.TEC portal and services would take shape, especially after 
the co-funding period. Accordingly, the decision was taken to publish the sustainability plan 
as a draft and to formulate the definitive version in Year 2. 
During that period, two questionnaires were distributed, one to gather fresh data from partners 
on sustainability-related matters and a second for gaining a clearer picture of user needs in 
terms of digital resource use and support services and how these might impact on 
Share.TEC‟s future offering. In addition, a specific project meeting was held in November 
2010 in Bologna, Italy for partners to clarify and consolidate the orientation of the 
sustainability plan. 
In parallel, steps were taken to cultivate links with potential stakeholders so as to appreciate 
better their concerns and requirements, ensure that these are catered for in the Share.TEC 
portal, and lay the foundations for future agreements and cooperation. A central part of this 
on-going effort was clustering with other projects and initiatives in the field. As reported 
above in Section 7.6, a meeting of stakeholders and content providers was held in Bologna in 
April 2010 as part of the Third Project Workshop to explore potential interest in Share.TEC 
beyond the project period and to analyse issues affecting sustainability. 
Following further consortium consultations, the final version of the Dissemination Plan was 
released in October 2010 (see Deliverable D7.6 Sustainability Plan - final version). This 
opened the way to the conclusive round of negotiations regarding partners‟ roles and stakes in 
Share.TEC after the end of the co-funding period; the outcome of this activity is reported in 
Section 8.2. 
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7.8 Project evaluation 
Evaluation pursued two main goals: to assess the impact of Share.TEC on its targeted 
application areas during its lifetime, and to gauge the reliability and usefulness of project 
outputs (are they useful, meaningful, usable and used?). To achieve these aims the project 
evaluation focused on work done towards the project objectives, suitability of solutions 
provided to end-user needs, quality and comprehensibility of the outputs, and respect for the 
planned timing and costs of the project. 
To perform the project evaluation, the partnership appointed an expert to act as evaluator 
external to the consortium (Claire Bélisle). She produced three detailed annual evaluation 
reports that were circulated in the consortium and delivered to the Commission. These 
documents contain formative evaluation of project progress and as such provided useful input 
for tuning activities. The final evaluation report delivered at the end of the project reviewed 
the overall quality of all project activities and outputs. As well as her documentation, the 
evaluator also provided partners with continual feedback on a more informal basis. 
The above mentioned formative evaluation adopted qualitative methods. The evaluation 
criteria focused on the basic philosophical assumptions that underlie “Teacher education as an 
evolving and strategic field for Europe‟s knowledge society”. Basically this includes the 
changes brought about, and being implemented in, teacher education and practices, by 
moving from a print culture to a digital culture and from a teacher centred process to a learner 
centred process. These trends framed the project‟s ambitions for semantic, linguistic and 
cultural interoperability, raising issues of innovation, technological mediation, user needs and 
demands, multidisciplinary approaches, multilingual and multicultural competences, 
collaborative teamwork and reflective practices. These dimensions provided the basic 
references underlying the comments on the activities and the documents produced. 
The evaluation reports highlighted both the accomplishments and also the shortcomings of the 
project, which were duly acted upon by the consortium with appropriate remedial actions. 
They provided the consortium with elements to be attended to, and gave partners a more 
reflective approach to the work done. In both respects they had a positive impact, particularly 
by urging the consortium to address issues that were not easy to cope with but that were 
important for its success. 
Methodology: The evaluation activities were organized in three periods (see Table 4) 
Table 4: Timeline of evaluation activities 
Period Activity Outcome 
Year 1 
(September 2008 to June 2009) 
- Study of reports, ontology and common metadata 
model: compare objectives with accomplishment 
- Interview of each partner about 
 conditions of work, management, time, 
resources, 
 most demanding task to be done. 
1st year Evaluation Report 
(see Deliverable D1.2) 
 
Year 2 
(July 2009 to June 2010) 
- Study of reports, pilot 
system, population of 
repository and user interface 
- Questionnaire to each partner about: 
 conditions of work, management, time, 
resources, continued relevancy of project 
objectives, 
 new user needs, practices, demands, 
 most interesting accomplishment in the project 
to date. 
2nd year Evaluation Report 
(see Deliverable D1.6) 
Year 3 
 (July 2010 to April 2011) 
- Study of reports, integrated system, interoperability 
and usability, and their evaluation 
- Interviews on intended use of the system by each 
partner. 
3rd year Evaluation Report 
(see Deliverable D1.10) 
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8 Impact & Sustainability 
The Share.TEC project has built a portal allowing unified access to Teacher Education (TE) 
resources and experience. Alongside this ambition, considerable effort has been devoted to 
positioning that portal within its natural landscape and laying the roots for continuity and for 
growth. These are the areas explored here. Firstly, the section looks at the impact that 
Share.TEC has had over the project‟s lifetime, examining the reach that has resulted from 
coordinated dissemination efforts. Secondly, considerations are made about the future after 
the co-funding period, with an examination of the prospects for the years ahead resulting both 
from undertakings of the present consortium and in relation to external factors. 
8.1 Project Impact 
This section reports on the project‟s impact, describing the global strategy adopted for guiding 
partners‟ efforts to maximise impact both at regional/national level and internationally. 
8.1.1 Introduction 
The emergence of the Share.TEC portal represents a significant innovation in the landscape of 
Teacher Education (TE). At the conclusion of the three-year project period, Share.TEC 
remains the only focal point at European level for those seeking access to, retrieval of, and 
contribution to pedagogical materials for TE. As such, Share.TEC is having - and will 
continue to have – a major impact on the field by responding to needs, which continue to be 
felt and expressed within TE and in the education panorama generally. 
Two examples illustrate this clearly. In its handbook for policymakers on teachers‟ induction 
programmes, the European Commission (2010) calls for establishment of an “expert system” 
that focuses on “creating access to external expertise and advice in order to expand content 
and teaching. The expert system can focus on seminars, participation in courses by experts in 
teaching, but also on creating access to support materials, resources and guidelines”. 
The 'Teachers and Trainers' Cluster report of the Education and Training 2020 programme 
Peer Learning Activity states that “Teacher Educators are the key players in the endeavour to 
improve the quality of teacher education; they should therefore be supported to be the 
lynchpins in innovation both within teacher education and in schools”. Among the steps listed 
for accomplishing this are to: 
 improve communication between Teacher Educators, including via journals, 
internet platforms and conferences that bring together Teacher Educators from 
different settings; 
 improve the dissemination of new knowledge about Teacher Education and the 
profession of Teacher Educator; 
 encourage Teacher Educators to join a national Teacher Educators’ professional 
body, linked to international associations of Teacher Educators; 
 undertake cooperation projects between Teacher Educators in different regions 
and countries. 
Share.TEC is already providing a response to these needs and, in doing so, is impacting 
positively in European TE. 
8.1.2 Impact strategy & results 
The strategy for maximising project impact was underpinned by the endeavour to fully exploit 
the opportunities presented by all project activities involving contact with and engagement of 
target users and stakeholders (for a description of relevant activities see Sections 7.5 System 
Validation, 7.6 Dissemination and 7.7 Sustainability Plan Development). 
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To guide these efforts both at regional/national level and internationally, the strategy 
identified three key levels at which partners would leverage their existing networks, establish 
new contacts and disseminate Share.TEC objectives and results. These were: 
 level 1 - professional networks; TE-related national and international networks 
 level 2 - Higher Education (universities, professional schools and university 
departments) 
 level 3 - working groups of teacher educators and teachers. 
Activities in these three directions were planned, carried out and monitored according to an 
internal roadmap that was updated throughout the project‟s lifetime. In total, the Share.TEC 
project was presented at 60 national and international conferences, 48 local workshops have 
been held by project partners and 31scientific papers were published. The Share.TEC system 
and correlated approaches were addressed in 9 university courses. 
The outcomes of these efforts can be summarised as follows: 
 
Figure 36: Distribution of partners’ dissemination activities during the project lifespan 
Relationships were established with a wide variety of organisations and initiatives that are 
based in countries both inside and outside the partnership or are transnational. The following 
analysis is an attempt to map the reach that Share.TEC has attained up to the current moment 
as a direct result of project activities. Table 5 gives a type/number breakdown of the 
organisations and initiatives that Share.TEC has engaged with, while Table 6 lists them by 
name and origin. Subsequently, some specific highlights are described to give a sense of 
partners‟ efforts in this direction. 
Table 5: Types of institution/initiative engaged by the project 
Type of organisation / initiative number engaged  
Universities & HE institutions 20 
Public agencies, offices & educational services 19 
Educational associations & networks 18 
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Type of organisation / initiative number engaged  
Projects & programmes 15 
Local school hubs 5 
Publishers 4 
libraries 2 
Private companies 1 
Other associations 1 
Total 85 
Table 6: Institutions/initiatives engaged (origins) 
European / 
International 
 
Ed.Re.Ne 
 ASPECT/LRE 
 HextLEARN 
 Association for Teacher Education in Europe - ATEE 
 Teacher Education Policy in Europe - TEPE 
 FARUM project 
 Aquaring project 
 Sloop2Desc project 
 UNITWIN/UNESCO Chairs Programme 
 FICTUP project 
 The European PhD Network for Educational and Cognitive Sciences 
 Open Access Publishing in European Networks -OAPEN 
 International Council for Open and Distance Education - ICDE 
 IFIP TC3 - International Federation for Information Processing (IFIP) 
 University of Pittsburgh Learning Development and Research Center 
 European Foundation for Quality in e-Learning - EFQUEL 
Bulgaria Bulgarian Ministry of Education  
 State University of Library Studies and Information Technologies  
 Union of Bulgarian Mathematicians  
 Integral University Center for E-Learning 
Italy Minerva Secondary School  
 University Ca‟ Foscari - Venice (TE School) 
 Bologna University - Faculty of Education Sciences  
 Italian Trainers Association - AIF  
 Italian Federation of Public Relations - FERPI 
 LEPIDA Scuola 
 Macerata University Press - EUM 
 La Sapienza University Press (Rome) 
 Editrice LAS 
 Pontificia Salesiana University Press (Rome) 
 Trieste University Press - EUT 
 University of Bologna Language Learning Center - CLIRO  
 Associazione Nazionale Insegnanti di Scienze Naturali - ANISN 
 Divisione Didattica, Societa‟ Chimica Italiana -DD-SCI 
 Associazione Nazionale Insegnanti Area Tecnologica Strumenti - ANIAT 
 Associazione Insegnanti di Fisica - AIF 
 Società Italiana per l'Educazione Musicale - SIEM 
 Associazione Nazionale dei Formatori Insegnanti Supervisori - ANFIS  
 Collaborative Knowledge Building Group - CKBG 
 Education 2.0 
 Genova University, Educational Sciences Faculty 
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 Genova University, Doctoral School of New Technologies for Human and 
Social Sciences 
 Pertini Comprehensive School, Ovada  
 Laboratorio Tecnologie Didattiche - Don Milani Secondary School, Genova 
 Sobrero Technical School - Casale Monferrato 
 Torre Secondary School - Acqui Terme 
Ireland National Digital Learning Repository (NDLR)  
 TeachNet Ireland 
 Computer Education Society of Ireland (CESI) 
 Scoilnet (Portal for Irish Education) 
 The Digital Hub, Dublin, Ireland 
 Digital Mechanism and Gear Library 
 School of Education, UCD (University College Dublin) 
Sweden OER- en resurs för lärande 
 Network for ICT in higher education 
 Learning Net (Innovative learning in higher education) 
 Dela! Networking for educators 
 LIKA-project 
 te@ch.us – Learning community for Web 2.0 teaching 
 Ministry of Education and Research 
 Europeana (National Library of Sweden) 
 National Library of Sweden 
 Swedish National Agency for Higher Education 
 Malmö University - Faculty of Education 
 KTH Royal Institute of Technology - Digital Academy 
 Learnify - Digital resource collection for pedagogues 
 Södertörn University - Teacher Education Institute 
 Stockholm University - Pedagogic Centre 
 Metamatrix IT consulting company 
 Swedish National Agency for Education 
 Swedish Educational Broadcasting Company 
Spain University of Valladolid 
 University Network of Educational Technology (Spain) 
Netherlands Ruud de Moor Centrum 
 Wikiwijs 
 Hogeschool van Amsterdam 
 Master Onderwijswetenschappen OUNL 
UK Teachers TV 
 (ex) BECTA, Ministry of Education 
France CNED - Centre National d'Enseignement à Distance 
Switzerland E-Learning-Coordination at the Faculty of Arts, University of Zurich 
Lithuania Vilnius University 
Universities & HE institutions 
The strong presence of universities and HE institutions is a logical reflection of two factors: 
 the project being targeted at the TE domain, which is largely the concern of HE 
bodies, be they schools of education or general university faculties; 
 the strong representation of universities in the partnership and the close ties non-HE 
partners have with the academic world. 
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The breakdown per country is: Italy (6); Sweden (4); Netherlands (3); Bulgaria (2); Spain, 
Ireland, Switzerland, Lithuania, Europe/International (1) 
Academic Courses 
As part of Sofia University‟s courses for pre-service teachers, the Share.TEC portal was 
introduced and integrated as a tool for locating resources usable for preparing course work 
and assignments. Having had experience with Web 2.0 technologies, the students confidently 
commented on different resources and shared new ones in a natural way. They also used the 
Share.TEC portal to search for educational resources to use in their classroom teaching 
practice. In addition numerous queries were received from TEs at different Bulgarian 
universities regarding experience in using the portal and the RICK tool in pre-service teacher 
training. Many were enthusiastic about using Share.TEC in their courses. A Share.TEC pilot 
was integrated into an OUNL master‟s course and into an existing Dutch platform for 
cooperative learning by NHL Hogeschool. At Genova University an undergraduate degree 
thesis was devoted to Share.TEC.  
Unlocking resources 
Share.TEC allowed Ca‟ Foscari University in Italy to unlock numerous TE resources that 
were previously accessible only in a closed environment; they were also able to disseminate 
the concepts of OER (Open Educational Resources) and metadata in HE. OUNL‟s new open 
learning environment in education and informatics
36
 is to feature a link to the Share.TEC 
portal. Valladolid University harvested articles from the Spanish University Network of 
Educational Technology. 
Faculty / cross-faculty dissemination & involvement 
Share.TEC was presented at institutions within Stockholm University (Department of 
Education, Department of Language Education), while seminars and training workshops were 
carried out as part of various master‟s and degree courses at Genova University. Valladolid 
University disseminated Share.TEC through a lifelong learning course about digital contents 
in the TE Community and nurtured work communities in the Share.TEC portal. Trinity 
College Dublin engaged University College Dublin‟s School of Education in its dissemination 
activities. 
Projects & programmes  
Clustering with projects active in fields related to Share.TEC objectives was a major ambition 
given the mutual benefits to be gained from synergies. In this area the breakdown per country 
is: Europe/International (10); Sweden (3); Italy (1). The predominance of European level 
projects is a reflection of their high profile and affinities with Share.TEC‟s European mission 
and ambitions. 
Share.TEC is an associate member of the Ed.Re.Ne. network and both projects have 
participated in each other‟s events. Share.TEC has also benefited from outputs from the 
ASPECT and TENCompetence projects, and has drawn on these initiatives for dissemination 
purposes. The Share.TEC portal was introduced to the Network of Grundtvig course 
organizers (GINCO) in Izmir, 2010, presenting the opportunities for sharing experience 
within a teacher trainer community of practice. In Sweden Share.TEC has collaborated with 
LIKA, a national research project which focuses on digital competence within teacher 
education. A Share.TEC paper was presented at the 2011 SITE (Society for Information 
Technology & Teacher Education) Conference in Nashville, USA. Trinity College Dublin 
disseminated Share.TEC through the National Digital Learning Repository (NDLR) Annual 
Showcase, laying the foundations for harvesting of that repository. 
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Educational associations & networks 
These bodies were identified as key stakeholders and so they figure strongly here. The 
breakdown per country is: Italy (8); Sweden (3); Europe/International (3); Spain (2); Bulgaria; 
Ireland (1). The fact that three of the eight consortium partners are Italian explains Italy‟s 
strong representation here. 
Share.TEC forged close contact with the Union of Bulgarian Mathematicians and presented 
an invited paper to their 40th spring conference. This generated considerable interest and 
follow-up. The project established mutual collaboration with ATEE, giving an invited 
presentation and workshop at ATEE‟s 2010 Winter Conference and involving ATEE 
representatives in Share.TEC international workshops. Share.TEC has close relations with a 
number of teacher and teacher-trainer associations in Italy. Share.TEC visibility is also 
heightened by relations with IFIP and with Sweden‟s National Union of Teachers. Valladolid 
University engaged virtual workgroups within the Spanish Teacher‟s Network of Educational 
technology (2411 users) for adding new content on the Share.TEC portal and creating work 
groups. ITD established close links with an Italian educational association, the Collaborative 
Knowledge Building Group, and the two held a jointly organised study day in Genoa.   
8.2 Sustainability 
This section begins with an introductory examination of broad education-oriented scenarios in 
which Share.TEC is situated, looking in particular at the key dimension of Open Educational 
Resources (OER) and how it relates to present and future trends in the fields of Teacher 
Education and Higher Education in general. This is followed by an overview of Share.TEC 
sustainability. 
8.2.1 Future prospects for OER & Higher Education 
The past ten years have seen a large amount of Open Educational Resource (OER) initiatives, 
which were welcomed enthusiastically by the field of education, the general public and 
funding bodies. These OER projects and other initiatives for making digital educational 
resources available stimulated additional work on metadata and search tools that could browse 
through repositories, helping the user to find the right resource. The Share.TEC project 
focused on resources in the TE domain. As projects near the end of their subsidy streams and 
move to newer topics en vogue today, Share.TEC too will have to take the next step and 
formulate a strategy for taking a place in education. 
For some time it was hoped that practitioners would pick up OER and implementation would 
be semi-automatic. Initial studies (Duncan, 2009; Vuorikari, 2009) indicate however that the 
amount of OER (re)use is disappointing. In general it can be stated that most resources made 
available as OER are never reused in another educational context. Cross-border reuse is 
especially rare, and is largely limited to resources in the English language (Vuorikari, 2009). 
Also only few studies indicate substantial learning effects from learners directly using OER 
provided, CMU‟s Open Learning Initiative being one of the notable exceptions (Lovett, 
2008). 
There are many possible explanations for the lack of impact of OER, such as current praxis 
and culture of university researchers and TE researchers. The explanation mostly ignored is 
quality. Although the Hewlett foundation, as one of the primary sponsors of OER projects, 
emphasizes that high quality educational materials will be made available and the aim of most 
OER projects will have been to realise just that, it is clear that most OER cannot be 
considered top quality. This also stands for the most successful projects: MIT 
Opencourseware and OpenLearn. Most courses provided by MIT in MIT Opencourseware are 
not suitable for self-study and are not a first choice for students to learn about the topic. As far 
as reuse by other educational institutes is concerned, most MIT courses are inefficient, 
adopting old fashioned lecture-based instruction. The Open University with OpenLearn 
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focused on self-study courses. Unfortunately it looks like most effort was spent on developing 
impressive tools and not on developing high quality content (Donald Clark, 2008). 
Recent research (e.g. Vuorikari, 2009) recognises the lack of impact of OER and suggests 
solutions to get OER accepted more widely. Three approaches are identifiable: 
The first approach can be called “make it bigger and better”. Examples are improving search 
engines, automatic metadata abstraction, combining repositories to form national or even 
worldwide refractories, etc. There is nothing wrong with this approach, which is widely used 
by colleagues specialised in ICT and education, as long as there is clear proof that by doing 
the work an important obstacle is removed or a critical scale size reached. 
The second approach can be coined as “add some goodies”. Graphical and web 2.0 tools are 
especially popular here. Graphical browsers, communication and collaboration facilities, 
Google maps, rating, mind maps, etc. are often added on the basis of only a vaguely defined 
hope that it will help the user. 
Researchers looking for business or sustainability plans for OER have a third approach: 
“Generalise from successful cases”. MITOpencourseware and OpenLearn are frequently 
referred to as successful cases. Since the success of these projects is more of a marketing than 
an educational nature one might be tempted to suggest that OER should focus on PR and 
marketing (Friesen, 2009). 
These approaches will often lead to suboptimal solutions because an overly narrow view on 
the educational domain is taken. A sustainability plan for services like Share.TEC should be 
driven by a vision of what sustainable TE or more general higher education could look like. 
Which brings us to the next question: what is sustainable higher education (HE)? What are the 
threats and what is a vision of a sustainable system? In the context of this report we can only 
hint at possible answers to these broad questions. Two elements are key to defining this 
problem: required change and limited resources. For required change the implications of the 
knowledge society are most pervasive. More people with a HE degree are needed. But also 
learning materials tend to be out-dated faster and faster and job requirements are changing 
more quickly, forcing people to become lifelong learners. What makes the current educational 
system unsustainable is that the current infrastructure cannot cope with these demands on the 
basis of current budgets - budgets that on average already cover between 5 and 10% of the 
total national budgets and are unlikely to increase significantly if at all. 
To become sustainable we need much more education of much better quality for the same 
budget available today. Is this feasible? When we take a look at productivity in other fields 
that moved from old-fashioned craftsmanship to more modern production methods the answer 
is affirmative. From cars to iPods the next model is better and cheaper to produce. But also 
looking at the value for money universities offer today indicates that major productivity gains 
must be possible. Take for example a law student in the Netherlands. The student and 
government together pay the university about 7500 euro per year. The education of a first year 
law student at a specific university consists of two group sessions of two hours led by a year 3 
student and one two-hour lecture per week. An academic year has 40 weeks. Six times per 
year the university rents a gymnasium where the 300 students take an examination. Could you 
do better given 2,250,000 euro? Of course this example does not prove anything. It is only an 
indication, but when we look at the growth in quality and quantity of HE that countries like 
China achieve for a fraction of the costs of their European counterparts it is clear significant 
performance increases can and will take place in the not too distant future. 
It is impossible to predict exactly how higher education will look 20-30 years from now. But 
there are some plausible changes: 
 the total costs of education in terms of percentage of gross national income will 
remain about the same while productivity will need to increase substantially; 
 people will spend more time learning (lifelong learning), the quality of education 
needs to improve (more people with higher education), more efficient production of 
learning materials (materials are quickly out-dated); 
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 quality assurance of educational programmes will move from a national to an 
international level. This allows for standardisation and the associated economy of 
scale needed to reduce costs; 
 modules of an educational programme will be provided by different (commercial and 
non-commercial) providers; 
 educational services (teaching, assessment, learning material development, coaching, 
quality control, research) from different sources are combined to create optimal 
educational products; 
 international and commercial competition will force educational institutions to 
innovate continuously and provide the best value for money; 
 campuses will largely disappear. Students will mostly combine study and work in an 
optimal way which most of the time will not be near the location of the university; 
 in short, education will become much more open (Wiley, 2009). 
But how does this help find a strategy for a sustainable Share.TEC service? The answer is that 
Share.TEC should be positioned as a key component of the educational system for TE that 
will develop. Future Higher Education institutes will not waste time anymore making learning 
materials and giving standard lessons. They will concentrate on certification and specific 
services aimed at individual students (e.g. study planning, coaching etc.). Students will only 
occasionally have physical meetings, most learning and learning related communication will 
take place in online learning communities (Baaren, 2008). These online learning communities 
will make direct use of courses and learning materials of very high quality that are easy to 
find using services like Share.TEC. Having mitigated language and cultural differences, many 
HE courses can be applied world-wide with only minor adaptations: high quality education 
has become cheap. Further work on solving language and cultural differences underlying 
resources is essential for reaching the economy of scale needed. 
An even bigger challenge for Share.TEC is to gain access to the best quality resources that 
exist and improve these resources and broaden their range of application. At the moment the 
quality of the resources available via Share.TEC is not impressive and their grain size too 
small to apply directly in education (resource quality parameters are described in Section 6.2). 
It is therefore important that Share.TEC should engage in the process of convincing institutes 
with top courses on a topic to make these available to others (free or paid) and start a 
community of experts around this course for further improvement. There are major 
organisational hurdles to overcome here and Share.TEC will only be able to provide some 
technical support. Specifically on this point, the user pilots (Section 5.4) provide us with 
initial feedback on how the Share.TEC service can be an integral part of educational 
innovations. 
8.2.2 Overview of sustainability 
Share.TEC is committed to providing a blend of open access and revenue generating teacher-
education digital content as part of its core mission to stimulate the sharing, reuse and 
publishing of digital resources for TE across Europe. Institutions with teaching and 
educational resources (either open access or payment required) can become part of the 
Share.TEC aggregation by agreeing how the metadata for its digital resources can be 
integrated into the Share.TEC system. Once this agreement has been made Share.TEC users 
will be able to find resources housed in the institution‟s own repository. Sustainability relies 
primarily on offering relevant resources in a usable environment in order to continually 
increase the Share.TEC user base. In addition, each current partner and future partner offers 
the benefit of marketing, maintaining, upgrading, monitoring, evaluating, and validating its 
own digital assets, including the infrastructure housing the resources. 
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Revenues 
Subscription sales and donations are the primary revenue sources envisaged. These can come 
from institutional subscribers who pay an annual fee which allows their members to access 
digital content and services; individuals who make monetary contributions; individuals who 
pay to access extra services offered (content packages, discussions, etc.); donations made 
during fund raising initiatives; any annual funding provided by individual partners. 
Funding sources include: 
1. initial funds contributed by partners; 
2. donations or grants; 
3. income generated for services to be rendered, for example: digital content (all 
payment categories) united with maintenance and technological updates to the 
search portal; updates and new offerings for digital content; creating and 
monitoring communities; discussion groups and forums; 
4. income from subscription sales; 
5. voluntary user donations - the system will prompt users to make a voluntary 
donation after the 3rd or 5th portal search for example. 
Costs 
Monetary or in kind resources are identified for each of these four categories: 
 Management and administration - goal setting; strategic planning; staff management; 
report writing and other activities; 
 Content Development - content selection; rights evaluation; content creation; metadata 
generation; quality control; 
 Technological Infrastructure - code maintenance and bug fix; metadata migration 
evaluation and mapping; system redevelopment; feature enhancement; it user support; 
 Revenue generation - business planning; marketing; sales and other outreach activities; 
fund raising; billing and account management. 
During the first year (2011-2012), the income, funding and donations goal is 20,000 
Euros; in the second (2013) at least 35,000 Euros; in the third (2014) at least 50,000 
Euros. If the income flow has not been stabilized by August 2014, then the Share.TEC 
system will be considered unsustainable and will no longer be able to support its core 
mission. 
Organisation and activities 2011-2013 
During the initial three year period, a small group of volunteer staff members from the current 
consortium partners will be formed to perform the following activities. This will be possible 
because their host institutions share the core mission of providing digital TE content: 
1. Management and administration 
 Goal setting 
 Strategic planning 
 Staff management 
 Report writing and other activities 
2. Content Development 
 Content selection 
 Rights evaluation 
 Content creation 
 Metadata generation 
 Quality control 
3. Technological Infrastructure 
 Code maintenance and bug fix 
 Metadata migration evaluation and mapping 
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 Feature enhancement 
 IT user support 
4. Revenue generation 
 Business planning 
 Marketing (partner countries and online) 
 Sales and other outreach activities 
 Fund raising (in all partner countries) 
 Billing and account management 
Service maintenance and running costs 
The break-even point will only be reached towards the end of the first three years after 
the project conclusion. NIS-SU will cover the costs incurred over this period estimated to 
be around 10,000 Euros/per year. This will cover: system administration, hardware and 
software maintenance, repository back up, crash recovery or system reset, 
hosting/housing and/or technology infrastructure, physical location or place, onsite 
running costs (e.g. air conditioning, electricity, etc.). 
Evolution of the portal and its services 
Currently, a number of potential system enhancements are foreseen, including: 
 Handle secure payments 
 Manage various types of subscriptions (including the necessary hidden fields in the 
user pro-files) 
 Manage email addresses (including automatically sending personalized messages) 
 A complete track or log of user actions in the system especially actions that modify 
the data base 
 Automatic notification of users based on their subscription mode for new and relevant 
for them resources 
 Continually integrate and make automatic conversion with additional metadata types, 
especially related to Europeana 
 Possibility to perform continuing filtering of the search results which only accounted 
for the mandatory metadata fields 
 List the resources downloaded by each user 
 Create a mixed thesaurus or multiple thesauri for CMM section 9 metadata fields 
 Invite a user to evaluate a previously downloaded (click on object link) resource or to 
add new keyword tags 
 Incorporating RSS feeds for Share.TEC news and updates (including new resources) 
 Adding more user-interface languages 
 Implementing graphical browsing of resources 
 Opening Share.TEC repository to be harvestable by other systems 
 Follow-up searching, i.e. search for materials by authors whose materials the users has 
rated with high marks. It could be either a new type of recommendation 
(Recommended quality authors) or just a button "Show other materials by the same 
author" 
 Search for users 
 Notifications for deleted/changed resources 
 New services implementation depending on the user needs and wishes 
Their implementation will depend on the human resources that can be engaged in the post 
project period. In general, all consortium partners have contributed to a roadmap of activities 
as shown in the following section. 
 
Ref. D1.11 Final report 
71 
8.2.3 Sustainability Roadmap: Future Events/Actions 
 
Type of activities NIS-SU SU UVA ITD CLUEB CIRDFA OUNL TCD 
Provide further 
content & metadata 
through 
agreements with 
existing bodies and 
organizations 
(networks). 
N° of new 
metadata 
records= min. 10 
000 
N. of new users 
registered= min 
3000 
36 months 
SU is positive to 
engage five 
Swedish TE 
departments in 
future 
contribution. 
2011-2012 
Nº of events 2 
N° of new 
metadata 
records= min. 50 
N. of new users 
registered= min 
30 
12 months 
N° of new 
metadata 
records= min. 50 
N. of new users 
registered= min 
30 max 200 
12 months 
N° of new 
metadata records 
=150 per year 
36 months 
Will keep on 
providing new 
metadata records 
in coming years, 
but unable to 
foresee the 
number. 
At least one year 
relevant TE 
contents will be 
made available 
continuously in 
Wikiwijs and 
Edurep. OUNL 
materials can also 
be harvested 
directly. 
Continue 
established 
collaboration 
with other 
repositories in 
future 
contribution 
12 months  
Making 
agreements with 
organizations 
willing to use 
Share.TEC 
resources for 
teaching and 
learning. 
Agreements with 
Bulgarian 
universities and 
training institutes 
(at least 5) 
36 months 
SU is positive in 
making such 
agreements with 
1-3 organizations 
2011-2012
 
Agreement with 
the University 
Network of Ed. 
Technology
37
 to 
use Share.TEC 
18 months 
From 1 to 2 
agreements with 
organizations at 
local level 
12 months 
Continue 
negotiating with 
Italian teacher 
associations and 
Bologna 
University depts. 
to expand 
Share.TEC user 
groups and use of 
portal 
36 months 
Currently holding 
online courses 
using our 
Share.TEC 
resources. Hope to 
attract new users 
and organizations 
At least one year 
Resource sharing 
with EduRep, 
NL‟s main 
national harvester. 
Share.TEC 
collections can be 
added without 
formal agreement 
We will pursue 
agreement with 
Scoilnet 
12 months 
Look for similar 
projects and try to 
make agreements 
and identify joint 
activities. 
We can propose 
agreements with 
projects 
OpenScout, 
ATLAS and 
GINKO. 
36 months 
Yes we are 
positive. We will 
try to identify 
Swedish and 
Scandinavian 
OER projects 
2011-2012 
1 agreement with 
responsible of 
“Agrega project” 
– sharing digital 
contents in the 
teacher 
community
38
) 
18 months 
From 1 to 2 
agreements with 
organizations at 
local level 
12 months 
n/a n/a 
National projects 
are aware of 
Share.TEC if there 
is a need for 
materials in 
languages other 
than Dutch 
n/a 
                                                 
37
 www.rute.edu.es 
38
 http://www.proyectoagrega.es/ 
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Type of activities NIS-SU SU UVA ITD CLUEB CIRDFA OUNL TCD 
Make agreements 
with national 
government bodies 
(Ministries, 
Agencies etc.) 
We will use the 
existing 
agreement with 
the Ministry of 
Education 
36 months 
Through the 
University and its 
library we will try 
to promote such 
agreements. 
2011-2012 
Possible 
agreement with 
Autonomous 
Community of 
Castilla y León 
and similar with 
interest in 
supporting 
Share.TEC more 
formally 
18 months 
Not possible to 
foresee 
Pursue contacts 
to define possible 
new projects 
based on the 
existing 
Share.TEC 
system 
36 months 
n/a n/a n/a 
Hold workshops, 
dissemination 
events, training 
initiatives, gather 
user feedback 
We plan to 
organise 4 
training 
workshops each 
year. 
36 months  
Yes. We will 
have webinars 
and attend 
conferences, app. 
3 events. 
2011-2012 
From 1 to 3 
training 
workshops 
18 months 
From 1 to 4 
training 
workshops 
12 months  
n/a 
Dissemination of 
Share.TEC results 
in inter/national 
conferences and 
publishing papers 
on Share.TEC. 
At least one 
conference 
during the first 
year 
Only foreseen in 
national projects 
that are focused on 
TE for which 
funding is 
arranged 
n/a 
Promote 
Share.TEC at 
conferences and 
other major events 
From 3 to 6 
national and 
international 
conferences each 
year. 
36 months  
Continuous work 
in networks like 
IFIP. 
2011-2012 
From 1 to 2 
national 
/international 
conferences 
18 months 
From 1 to 3 
national 
/international 
conferences 
12 months  
n/a n/a 
Only foreseen in 
combination with 
dissemination 
activities of 
national projects 
and initiatives  
From 1 to 2 
national 
/international 
conferences 
12 months 
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Type of activities NIS-SU SU UVA ITD CLUEB CIRDFA OUNL TCD 
Start new projects 
based the 
Share.TEC system 
to promote further 
development and 
to increase 
interoperability 
with other systems 
and portals. 
Open to 
possibilities, 
subject to new 
projects 
willingness to use 
Share.TEC 
resources. 
36 months 
Applying 
together with 
Share.TEC 
partner CIRDFA 
for a new EU-
project in order to 
promote future 
use of 
Share.TEC. 
2012-2014 
Not possible to 
foresee 
Open to 
possibilities, 
subject to ITD 
Director approval 
36 months 
n/a 
Currently carrying 
out a project
39
 that 
will enrich 
CIRDFA 
repository & 
provide 
Share.TEC with 
new metadata 
records 
At least one year 
OUNL is actively 
pursuing new 
projects related to 
OER. Former 
Share.TEC 
partners can be 
included when 
specific expertise 
is sought. Projects 
are ideally linked 
to our OpenU 
initiative 
www.openu.nl  
n/a 
Maintenance & 
enrichment of 
portal interface 
translation  
Will provide 
translation in 
Russian 
language. 
36 months 
Not likely  
Spanish 
translations will 
be reviewed 
12 months 
Willing to 
translate 
additions to the 
portal in Italian  
12 months 
n/a n/a n/a n/a 
Provide regular 
portal testing & 
provide feedback 
to improve the 
system. 
On a regular 
basis, each 
quarter from each 
year. 
36 months 
Initial testing 
2011 
Willing to test 
the portal and 
provide feedback 
after workshops 
18 months 
Willing to test the 
portal and 
provide feedback 
12 months 
 
n/a n/a 
Willing to do short 
testing once or 
twice a year, 
without involving 
a group of TEs 
Willing to test 
the portal and 
provide feedback 
12 months 
Other activities 
Will continue to 
host and upgrade 
the system with 
new functions 
and services as a 
result of user 
feedback. 
36 months 
n/a n/a n/a n/a n/a n/a n/a 
                                                 
39
 Open Educational Resources Univirtual (Oer-Univirtual “CREA.ti”) 
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9 Further Information 
In addition to the information provided in this report the reader might find of interest to 
consult the following resources: 
 The Share.TEC website
40
 is the public face of the project and gives access to 
dissemination materials and project related documents and news. 
 The Share.TEC trailer
41
, which shows the benefits of the portal and visually illustrates 
the idea of Share.TEC 
 The Share.TEC training video
42
, which introduces to the main services of the portal  
 The Share.TEC project presentation
43
 as a downloadable Microsoft PowerPoint file 
9.1 Acronyms 
CMM  Common Metadata Model 
MMF  Metadata Facility Migration 
OAI-PMH Open Archives Initiative Protocol for Metadata Harvesting 
RICK  Resource Integration Companion Kit 
TEO  Teacher Education Ontology 
UML   Unified Modelling Language 
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